MTOTOMIA REFORMATA: 


OR AN 


ANATOMIC AL 
TREATISE 


ON THE 


M USC LES 


OF THE 


HUMAN BODY. 


Illuſtrated with Ficuxts after the LIE f. 


® — 


By the late Mr. WILLTIAu Cowes, / 


Surgeon, and Fellow of the Royal Society. 


To which is prefix'd 
An INTRODUCTION 


CONCERNING 


MUSCULAT MOTION. 


rt — 


— 
2» ů 


LONDON: 


Printed for Rozzxr KxATOcRk, and WILLIAM and Jonx Ixxrs, 
in St. Paul's Church. Tard; and Jacos Toxsox, in the 
Strand. MDCCXXIV. 


WW 


% 
— — 


* 


ADVERTISEMENT: 
T is a Matter of no Importance to the Publick, to be 
acquainted with the Reaſons why the printing of this 
Work has been delayed for ſo long a time as thirteen 
Years fince the Death of the Author; but the Reader 
may expect to be informed in what Condition it was 
left by Mr. Cowezn, and by. what Care and Pains it has 
been brought into the Form, in which it now appears. 

THE Author had finiſhed the Plates of this Book a little 
before his Death, and was preparing to put in order the 
Text, when he found his Weakneſs, occaſioned by frequent 
Fits of an Aſthma, which had brought him into a Dropſy, to 
grow upon him ſo faſt, that he ſhould not be able to com- 
plete his Deſign. He therefore reſolved to retire and end 
his Days in the Country, having firſt delivered his Papers 
into my Hands, and deſired me, with the Aſſiſtance of his 
intimate Friend Mr. Joszex Taxxex, an ingenious Anatomiſt 
and skilful Surgeon, to take Care of the Publication of his 
Book. 

THE Method Mr. Cowezs had taken in this Work was to 
put down from time to time, in an interleav'd Copy of the 
Treatiſe he formerly publiſhed on the Muſcles, ſuch Altera- 
tions and Additions as he thought proper. But it required 
a finiſhing Hand to connect and digeſt all theſe into right Or- 
der: This Task has been performed by the learned Dr. Juzx, 
Secretary to the Royal Society, who thought himſelf ob- 
liged to preſerve not only the Meaning, but alſo, as much 
as was poſhble, the Words of the Author; although Mr. Cow- 
ER had always greater Regard to the Truth of his Deſcri- 
ptions, than to the Eaſineſs and Politeneſs of his Style. 

THE Author's Preface ends abruptly, and is otherwiſe 
defective; for beſides the Additions, which are here made to 
the Preface of his former Book, he intended ſome others; 
particularly there were found in his Papers a few Sketches 
concerning the Uſefulneſs of Anatomy in Painting and Sta- 


tuary; but theſe were fo imperfect, that they were not fit 
to be printed. 
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TH E Introduction concerning Muſcular Motion 1s 
not the ſame with that, which was prefixed to the for- 
mer Book; though Care has. been taken there to pre- 
ſerve whatever: Diſcovery: in Anatomy as contained in 
that. Mr. Cowezz was fo ſenſible of the Defects of his own n 
Performance on that Head, that he engaged me to get ſome. 
thing more full ſubſtituted in / its room. I have been in- 
abled to make good this my Promiſe, by the Aſſiſtance of 
my Friend Dr. H. PRuERTOox, who is no leſs skill d in Mathe- 
maticks and Philoſophy, than in _— and wbatevef 
relates to the Animal Oeconoey. 
As the Character of Mr. Cowinx, wha was navvecklly 
allowed to be as eminent an Anatomilt as. any of his Time, 
will ſafficiently recommend this Work, ſo I am perſuaded 

it may be ſaid to have loſt nothing by the other Hands, 
through which it has paſſed: And certainly it will be no 
ſmall Satisfaction to all who may have a Concern for 
the Memory of the Author, that although this Work has 
been long expected, yet nothing has in all this time ap- 
peared, which can render it leſs uſeful or acceptable to 
the Publick: The Knowledge of the Human Body is in 
deed a large Field, which doubtleſs will continually reward 
the Labour of thoſe, who cultivate it, with the Pleaſure of 
new Diſcoveries; and ſome Improvements have been lately 
made in relation to the Muſcles; but no Book, that I know 
of, has in any Language been yet publiſh'd on this part of 
Anatomy, that is ſo complete as this Treatiſe ; not bur 
that this, like all other human Performances; may have 
its Imperfections, which will perhaps entertain the ill Na- 
ture of ſuch Readers, who take more Pleaſure in finding 
Faults, than they do in being inſtructed: ! 


Dec. 30. 1723. 
RICHARD MEAD. 
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* the Outlets of Nature we meet 
with nothing that affords us a more in- 
dincible Argument of the Wiſdom of the 

Divine Architect, than the Structure 

and Compoſition of Animal Bodies; nor 

7s this Infinite Underſtanding leſs ma. 
nifeſted in the Inſtruments of Voluntary 


Motion, than in any other Parts what- 
ever of the Animal Body. 


NO wonder therefore, that Anatomical Diſquiſitions ſhould 
be exceedingly entertaining; but beſides it behoves Philoſophers, 
who inquire into the Nature of 7. hings, and Phyſicians eſpectally, 
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whoſe Province it 1s to preſerve the Curious Fabric of the Hu- 
man Body, to acquaint themſelves fully with the Nature and 
Conſtitution ef that Noble Subject; for that is the only way 
| | to learn what are the ſecret Springs by which the myſterious Ope- 
| rations of Senſe and Motion are performed, to diſcover by the 
| _ Symptoms of Diſeaſes the ſeveral Cauſes and Seats of them, 
: together with the proper Methods for their Prevention and 
Cure. 


V HA Efteem the Judicious have always had for Enqui- 
ries of this nature, we may learn from our Great Maſter 
i H IPPOCRATES, who was ſent for to DzmMocrirtus the Foun- 
þ der of the Mechanical Philoſophy, to cure him of his ſuppo- 
; ſed Madneſs ; and finding Dzmocrirtvus diſſecting the Bodies 

of Animals to diſcover the Seat of the Bile, and aſſign the Rea. 


þ ſons of its Effects, Hiro ES was ſo far from looking upon 
I him to be mad, that he pronounced him one of the Wiſeſt 
| of Men. | 


NOR is the Story that is told of our Modern Philoſopher 
Des Carres leſs remarkable, who ſhew'd a Gentleman, that 
came to ſee his Library, nothing but a Calf, which he deſignd 


to diſſect. 


BUT it is needleſs at this time to enlarge either upon the 
Uſefulneſs of Anatomy in general, or the particular Advanta- 
ges of an Exact Knowledge of Myology, in order to the 
Practice of Chirurgery ; and therefore I ſhall wave what 
might be ſaid upon thoſe Heads, and only give a ſbort Hiſtory of 
the Advancements that have been made in Muſcular Anatomy 
in ſeveral Ages, and the Reaſons why I undertook to write upon 


that Subject. 


WITHOUT doubt Hieeockates was well 5skilld in 
Anatomy, as appears by his Book De Fracturis, Sc. 


ARI- 
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ARISTOTLE uifeded many Animals before he began to 
compoſe their Hiſtory ; and DiocꝝxxRSLAEZATIUs, in his Life 
of this Philoſopher, informs us, that he writ alſo a Treatiſe of 
Anatomy, tho' it be now loſt. 


RUFFUS EPHESIUS had alſo made ſome Progreſs 
herein, and gave the External Parts their proper Names. 


GALEN and the Anatomiſts of his time were indefati- 
gable in their Anatomical Labours, as appears not only from 
thoſe excellent Books of his Of Anatomical Adminiſtration, 
and Of the Ule of the Parts; but in that cempendious Syſtem 
of the Mulcles collected out of them by Ozizas81us. Aſter 
Garzx we find no conſiderable Progreſs made in Anatomy, till 
the Accurate Jacozus SyLvivs and Ax DREAS VESsALIus, about 


the middle of the ſiæteenth Century. 


THERE were indeed, even before Gaz x, others who 
wrote of Anatomy, as Arcuzus CROTONI ATA, Drocrt es 
CrarrsTius, ErasisTRATUS, and HERO HILus, of which the 
two latter are ſaid to have taught Anatomy publickly, and to 
bave diſſected many hundreds of Human Bodies in Greece, Sy- 
ria and Egypt. Garex was a Diſciple of the laſt ; but we have 
none 'of their Writings now extant. Beſides theſe there are 


others mentioned by Ga LEN, as Lrycus, Quin TUS, who was 
Lrcuss Maſter, Maztanus, and others; but we ſhall not re- 


peat any more of their Names, ſince their Obſervations afford us 
no occaſion to mention them hereafter. 


MANT Arabians have alſo written on this Subjeft, of whom 
| Avicenx a 1s eſteemed the chief. 


SINCE the Reſtoration of Letters, Munvinus ts reckon'd 
the firſt Anatomilt, whoſe Works are commented on by Jaconus 
BERENGARIUS Canrensts, and CusTtius; but neither of 
theſe furniſh us with any Diſcoveries in Myology. 
GABRIEL 
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GABRIEL DE ZERBIS is alſo mentioned, but his 
Mritings are moſtly collected from the Obſervations of others. 


NICOLAUS MASSA, à Phyſician of Fenice not only 
writ an accurate and compendious Introduction to Anatomy, 
fo far as it was known in his Time ; but being himſelf a Diffefer 
of human Bodies, he corrected ſome Errors of former Ana- 
tomiſts. 


[i STEPHANUS RIVERIUS, à Chirurgeon, made ſeveral 
| Drawings of the Parts of human Bodies, he diſſected ; which were 
put forth by Carouus Srzrhaxus, 4 Phyſician, with three 
Books of his own, in Folio, in the Tear 1545, ſome time after 
! the excellent Figures of VxSsalrus had been publiſbed ; but as 
| theſe Figures, by reaſon of their great Stiffneſs, are no wiſe to 
be compared with thoſe of VxsaLI us, ſo we learn from the Pre. 
face, that they were drawn, before thoſe others had = the light, 
Viz. in the Tear 1539. 


JACOBUS SYLVIUS was an accurate Anatomiſt of ; 
his Time : He wrote an admirable Commentary on Garz NS | 
Book Of the Bones, and likewiſe againſt Ve salrus, in defence 
of Hieeocratss and Garexn. Aſter his Death was publiſhed 
that incomparable Piece entituled Iſagoge Anatomica, where. 
in he digeſted the Muſcles and Veſlels into order, which were 
treated of confuſedly before by GaLen, Vesatrius, Corumpus, 
and Falles, and diſtinguiſhed them by thoſe Names that are 


ftill in uſe. 


BEFORE Sxrvivs, or at the ſame time, FRE RNXRLIVUS and 


JonAN NE 8 Gu NTHERUS And ERNACUS were Cotemporaries ; 
| but neither of them have made any Improvements in the Know. 
ledge of the Muſcles. 


ANDREAS VESALIUS began very young to examine 
the Parts of ſeveral Animals, in which Study by a wonderful 


Sag da» 
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Sagacity and Peculiarity of Genius, he made 4 ſerft and ſuc- 
ceſsful Progreſs. He was Scholar to GuxrAHRHRUS, as we learn 
from two Treatiſes of the latter, viz. his Inſtitution. Anatom. 
and his Book de Veteri & Nova Medicina; and a Diſciple 
to SxLivivs, as is acknowledged in the Preface to his firſt Im- 
preſſion De Fabrica Humani Corporis, printed in the Tear 
1543, which Paſſage is left out in the ſecond, publiſhed in the 
Tear 1555. And here it may not be amiſs to take notice by the 
by of another difference between theſe two Editions, to wit, that 
the Figures of the former are much finer, but the Deſcriptions are 
more correct in the latter. 


INDEED much is owing to this Great Man, whoſe Ac. 
counts of the Muſcles as well as of all other Parts, that were 
known to him, are generally very faithfully delivered. He was 
Cotemporary with Rea.vus CorumBus, GaßgRIEL FALLor PIUS, 
Barr HOLOMAUS EusTacuiv 8, and VALVE RDA, all excellent 
Anatomiſts, eſpecrally the three former; the firſt of which and 
Cxsareinus ſtarted early Hints of their Knowledge of the 
Circulation of the Blood ; which perhaps for ſome Reaſons 
they afterwards concealed. 


FALLOPPIUS was a moſt accurate Diſſecter of the 
Muſcles, and was no mean Admirer of Vzs Alus, tho' he made 
ſeveral Corrections of his Deſcriptions of the Muſcles and other 
Parts, diſcovering ſeveral things that had eſcap'd that great 
Man's Obſervation. 


FROM theſe the Myology bas received its greateſt Im- 
provements ; and tho there are droers others who have written 
on this Subject, yet none except Hi RX X MUS Fanricius as 
AquvaeznDENTE, and Julius CassERIVSs PracetnTtINUs, 
have grven any true Marks of their Knowledge herein. 


BOTH the Riolaxs Pretenſions are great; but tre trace 
them in FaLLoeplvs. 


*C THERE 
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THERE are divers others in repute with the Vulgar for 
ther Deſcriptions of the Muſcles, among ſt which SpiaELius 
rs the chief; but there ſeems to be nothing extraordinary in his 
Book, beſides the Figures of Julius Cassxmus Pracextinus, ſome 
of which are very ill done. Since our laſt named Author, there 
has been nothing diſcover d in Myotomy, except M. Du VE] 


_ ny's Oblique Muſcle of the Ear. 


THE Sculptures of Bivioo are not to be forgot ten, ſince 
they expreſs divers Muſcles, and other Parts ſo near the Life. 


THE many that have lately written on this Subject, eſpecially our 
Engliſh Writers, have rather increasd than diminiſhed former 
Errors; and particularly that 7. reatiſe of Mr. Wrr.t1am M o- 
LINs, and that moſt erroneous one of Joan B ROWN, are chiefly 


Collections of the Miſtakes of others. 


THE greateſt part of Books now extant are mere Copies, or 
Extracts, and uſeleſs Rhapſodies Originals are few and rare; 
Mankind finding it much eaſter to tranſcribe and ſteal, than to 
invent and improve, though Nature affords an unexhauſtible and 
yet hidden Treaſure, ſufficient to employ the Search and Induſtry 
of all the Hands and Wits in the World. One great Miſtake 
has much obſtru&ed the Advancement of true Knowledge, and 
that is a general Opinion, that the Senſes are groſs and ignoble, 
and that abſtracted Contemplations are the Ferfections of Human 
Nature; and ſo it comes to paſs that Man's Mind is fed and 
pleaſed with Chimara's and Shadows, inſtead of true ſubſtantial 
Knowledge, which is only to be learnt from the true Phyſical 
Examination of things by Senſe and Experiment. 


IN the former Edition I gave the Figures of a few Muſcles 
only, bcing either ſuch as bad not been before diſcovered, or at leaſt 


not well expreſs'd, in the Figures. of VxsALIus, Cass RIUS and 


other Authors : In this you have all the Muſcles hitherto de- 
ſcrild drawn in ſitu, with ſome Muſcles I have diſcover'd ſince 
the 
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the Publication of the former Edition. The Outlines of ſome of 


theſe Figures are drawn after Rarasr, Sir Peres Paul Runexs, 
Gu1ipo Rex1, Monl. LIZ Face; but the Muſcling is done af- 
ter ſeveral Human Subjects, and not copicd from any Anatomi- 
cal Book whatever. All theſe Figures are engrav'd on Copper, 
and where the Parts they repreſent are very ſmall, there is a 
prickt Line continued from ſuch Parts of the Figure, to which 
the Characters or Arithmetical Numbers are affixed, that refer 
to the Explications ; by which is avoided Confuſion on thoſe 
Hates. Tou'll ſometimes find the ſame External Muſcles re. 
preſented in ſeveral Figures, but always in different Poſitions ; 
and this I think cannot be unacceptable to ſome, whatever 
others may ſay of its being needleſs. That the External Muſcles 
are oftener the Subject of our Conſideration than the Internal, 
is ſufficiently known. N herefore we cannot be over curious in re- 
preſenting them in various Poſitions. But beſides the exact 
Knowledge of the External Parts, that's required in the Practice 
of Surgery, I am apt to think thoſe who bend their Studies to the 
admirable Arts of Sculpture and Painting, may recerve ſome 
Hints at leaſt from theſe Anatomical Figures. 


BESIDES the Figures grav'd in Copper, to make the Ana. 
tomy as intelligible as J could, I have added Figures of the 
Muſcles, as they appear after Separation from the Body, with 
their Series of Fibres, as they are ſeen on their internal Surface. 
This was attempted by CarorLus STEPHANUs or rather Srtxe- 
pHanus Rivertus; but with what Succeſs, may be ſeen by 
comparing what is there done with the Life. 


IN doing theſe Figures I was not contented to sketch them af. 
ter Drawings I had made of them in their proper Situation, 
but from the Muſcles themſelves after Diſſection. And Care is 
taken, that all thoſe Muſcles that are done leſs than the Life, bear 
a Proportion to one another: And all thoſe that are expreſs'd 
as big as the Life have this Mark to them . 


THE Muſcles of the Internal Ear only are done bizger than 
the Life, to make them the more diſtinctiy viſible. 
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INTRODUCTION. 


Concerning the 


MUSCLES and their ACTION, 


S all the Appearances of Nature furniſh matter for 
Speculation worthy of a rational Mind; ſo thoſe 
of the Animal CEconomy more particularly recom- 
mend themſelves to our Conſideration. For the 
knowledge of the Cauſes, from whence the va- 
rious Operations and Changes wrought within our 
ſelves do ariſe, may be of more immediate uſe, as 
it may aid us in the diſcovery of proper means 
to guard againſt, or to remedy the many Diſor- 
ders, the human Body is conſtantly ſubje& ro. But 
ſince the animal Machine is one of the moſt curious and delicate of all Nature's 
Productions, that come under our Obſervation ; and conſequently to determine the 
uſe of its Structure and Parts requiring the greateſt Sagacity and Judgment; it is no 
wonder that the arriving at any tolerable degree of Knowledge in this Subject, 
has more effectually been prevented by the falſe Methods of enquiry, that have 
for many Ages prevailed among Philoſophers. Even the groſs occult Qualities 
of the Ancients have hardly given a greater obſtruction to the Improvement of 


a lities 


this moſt uſeful Branch of Science, than the more refined Species of ſuch Qua- 


— 
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lities introduced by the Moderns, under the denomination of Hypotheſes. The 
only remedy againſt this Inconvenience is the ſame here, as in the other Parts 
of Philoſophy ; to lay aſide all myſterious and unintelligible forms of Speech, 
nor any longer to be employed in determining the Operations of Beings, to whole 
very Exiſtence we are altogether Strangers; but to enquire after ſuch real Cauſes, 
as the Phænomena neceſſarily imply, and to endeavour by a farther ſearch to 
diſcover the degree and manner of the Action of thoſe Cauſes; purſuing theſe 
ends by the proper Means of attaining them, which are only Experiments and 
juſt Reaſonings drawn from Mathematical Principles. 
| N 

Alxr nove the immenſe Difficulty of this way of proceeding has hitherto 
prevented great Improvements in this Subject, yet ſome parts of the animal 
Body, and ſome few of its Operations, have been by theſe Methods ſucceſsful- 
ly ſearched into. From the time that the invention of the Teleſcope occaſioned 
the effects of Diaphanous Bodies upon Light carefully to be examined, very conſi- 
derable advances have been made in the Diſcovery of the uſe of the ſeveral parts 
of the Eye, which aſſiſt in Viſion. And to come nearer to our preſent Purpoſe, 
Mechanicks applied to the Muſcles have largely inſtructed us in their Action. 
But indeed in theſe, as well as in every other part of the Body, we have a proof 
of the Deficiency of our Capacity to penetrate very far into the Secrets of Na- 
ture. For notwithſtanding we. are able exactly to trace the Species of things ma- 
nifeſted by Sight to their Impreſſion on the Optick Nerve, and have diſcovered 
by what Principles, and by what Mediums, the Images of external Objects are formed 
in the Eye; yet what effects thoſe Images have on the Nerve, whereby the Perception 
of the things themſelves is cauſed, remains wholly a Secret to us. In like manner in 
our preſent Subject, while we can reduce to rule, and determine the effects of the 
Muſcles upon the Parts they belong to, we continue altogether in doubt concerning 
the Cauſe, that puts them in action; both which laſt Reflections in relation to 
the Muſcles 1 deſign in this Diſcourſe particularly to illuſtrate. 


BUT in the firſt place, it may not be improper to ſay ſomething of the 
Muſcles in general. Theſe taken at large are perhaps the moſt immediate In- 
ſtruments of all the Motions, that are produced in the Body; for it is not impro- 
bable that every Coat, Membrane and Fibre thereof, exert their ſeveral Motions, 
by much the ſame Principle, as thoſe parts do, that have more generally been called 
Muſcles. Amongſt theſe laſt, ſome are the Inſtruments of voluntary, others of in- 
voluntary Motion, and others again of a Motion compounded of both theſe. But we 
ſhall here chiefly conſider the Inſtruments of voluntary Motion; for if they be not 
of themſelves the ſimpleſt, yet as their Operations are moſt obvious to us, ſo we 
are better acquainted with the manner and degree of their effects on the Parts, their 
Action is employed about, than with the like Properties of the other ſorts. The prin- 


cipal Muſcles then, that ſerve for voluntary Motion, are what chiefly give Subſtance 
to 
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to the Body, and what cloath the Bones of the Trunk and Limbs, with what is 
called Fleſh. This Fleſh is not one continued Maſs, bur is diſtinguiſh'd into di- 
vers Portions. Each Portion of Fleſh is called a Muſcle. Theſe Muſcles are diſ- 
poſed of in ſuch a proper manner all over the Body, as to conduce to the ele- 
gance and heauty of its Structure, as well as to the exccution of cach particular 
Muſcle's office. Though theſe Muſcles lie in a. manner contiguous to one ano- 
ther, yet each of them is ſeparated from the reſt, either wholly or in part, by 
a Membrane proper to it. This Membrane, though very thin, in robuſt and 
well fed Bodies is filled with Fat, and in hydropical Subjects charged with 
Scrum. | 


As the office of theſe Muſcles is to change the Situation of ſome parts of the 
Body in reſpect to others, each Muſcle muſt be annexed to the different Parts, 
between which its Action is divided. And thele are generally the Bones. And 
whereas upon the ordinary Action of any Muſcle, one of the Parts, to which it 
is annexed, remains more ſtable, with regard to the- Trunk of the Body, than 
the other; the extremity of the Muſcle, annexed to the more ſtable part, is called 
either the Head or the Origine of the Muſcle, as the other Extremity, inſerted 
into the moſt moveable part, is called the Tail or Inſertion of the Muſcle, and 
the middle part lying betwixt theſe two, which ſwells, while the Muſcle acts, is 


called its Belly. 


Ea cn Muſcle is made up of two different Parts, diſtinguiſhed by their Colour, a 
fleſhy part, which appears red, and a tendinous, which is white. Theſe are con- 
tinuous to one another. The fleſhy Parts are compoſed of divers ſlender Por- 
tions, which are likewiſe ſtill compoſed of very fine Fibres, that lie along each o- 
ther. But of the Structure of the ſmaller Parts of the Muſcles we ſhall ſpeak 


more hereafter. Theſe fleſhy parts appear furniſhed with Blood Veflels, Nerves 
and Lymphaducts. 


Tur other ſort of Fibres, that conſtitute the Tendons of the Muſcles, are more 
compactly joined together than thoſe of the fleſhy Parts; infomuch, that in a 
human Body there is no appearance to the naked Eye of the Interpoſition of 
Blood Veſſels, Nerves, or the like; though theſe may be here diſcovered by the 
aid of a Microſcope; and may be ſeen without Magnifying. Glaſſes in the Ten- 
dons of larger Animals, in particular in the Tendon of the Caſterocnemius Muſcle 
of a Horle. 7 | 


Tur Blood Veſſels belonging to the Muſcles are Arteries and Veins, with 
both of which each Muſcle is furniſhed. The firſt brings to the Muſcle Blood 
from the Heart, which Blood is returned thither again by the Veins. As by 
this circulating Fluid all parts of the Body are kept in repair, ſo to it the 


Muſcles owe the redneſs of their fleſhy Fibres, which appear white after frequent 
waſhings. 
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waſhings. To the Nerves, the Muſcles, as well as the other parts of the Body, 
owe their Senſe, and likewiſe their Motion. 


T ntsx Blood Veſſels, and Nerves, uſually enter the Muſcle nearer to the 
Head thereof than to the other Extremity, which has occaſioned another Defini- 
tion of the Head of the Muſcle, than that before given, namely, that it is the 
part, at which the Blood Veſſels and Nerves enter; but this is a very imper- 
fect Characteriſtic to determine this Part of a Muſcle, ſeeing many Muſcles have 
Veſſels entring into them in two or three different Parts; and moreover, the pre- 
ſent Deſcription joined with the other, that the Head or Origine of a Muſcle is 
its leaſt moveable Part, has given riſe to very falſe reaſoning in reſpect to the uſe 
of ſome Muſcles. In particular it has been argued concerning ſome of the Muſcles 
of the Larynx, that the inferior part of them is the leaſt moveable, by reaſon thar 
the Nerves enter them at that end; whereas this is no conſequence at all: for 


the fixedneſs of any part of a Muſcle cannot be cauſed by ſuch tender and flexible 


Bodies as the Nerves and Blood Veſſels, but by the ſtability of the ſolid Part, to 


which it is affixed. 


Or the Lymphaducts, which we obſerved to belong to the Muſcles, it will be 
ſufficient juſt to take notice, that theſe fine and tranſparent Veſſels receive from 
the Blood its more limpid Parts; which however proper to be carried off at the pla- 
ces, where theſe Lymphatics ariſe, is not a Fluid become wholly uſeleſs to the 
Animal; but is returned again into the Veins; and in its Paſſage thither mixing 
with the Chyle, ſeems to have a particular Uſe in rendring the alimentary Juice 
more fluxile, and facilitating its Aſſimilation with the Blood. 


AND this may ſuffice in general concerning the Structure of the Muſcles. But 
the manner and degree of their Action I deſign to conſider more at large: In order 
to which, it muſt be obſerved, that the Muſcles perform their Office by the contra- 
ction of their Fibres, that Contraction producing the Decurtation of the whole Muſcle, 
From hence ariſe two Queſtions to be diſcuſſed, relating to the Action of the Muſcles. 
The one enquires into the Cauſe of the Contraction of a muſcular Fibre; the 
other, how this Decurtation of the Muſcles is conducive to the Production of the 
ſeveral Motions thence ariſing. The firſt of theſe Queſtions relates chiefly to the 
uſe of the Nerves and Blood in the Contraction of the Muſcles ; and the ſecond 
has reference to the Situation and Diſpoſition of them in reſpect of the Parts, they 
move. Theſe two Queſtions I ſhall here treat of ſeparately in two diſtin& Parts; 
and as the latter Queſtion falls moſt eaſily under Examination, it may con- 
veniently be ſpoke to in the firſt place. 


PART I. 
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PART I. 


p H E firſt caſe, I ſhall conſider, is that of a Muſcle appropriated to the 


Iaflection or Extenſion of a Joint, being connected only to the Bones of 
that Joint, by each of its Extremities to one of them. Now the Joints are for the 
molt part, in the Limbs eſpecially, a Conjunction of two Bones in the following 


manner. One of the Bones is terminated in a round Head, approaching ei- 


ther to a ſpherical or cylindrical Form; which is received by a Cavity, called 
by Anatomiſts a Sus, formed in the other Bone of a correſpondent Figure, and 
ſo received as to be moveable in it; and the Motion will be performed upon 
the Center of the ſpherical Head, or upon the Axis of the cylindrical one. When 
the Heads of the Bones deviate from a regularly {pherical or cylindrical Figure, 
which they are found to do remarkably in ſome joints, the Center or Axis of 
Motion is continually changing, being different in different Flexures of the Joint. 
But then the Center, or Axis of the Motion may be determined, in any propoſed 
Situation, by finding a Sphere or Cylinder of the ſame Curvity with the Head of 
the Bone in that Part, wherein it is in contact with the Huus; which, in this 
caſe, it will not be in all its Parts, as when the Head is of a more regular Figure. 
The ſuperior Head of the Thigh Bone, by which it is joined with the Os Iunomi- 
natum, is the moſt perfect Example in the Body, of a regularly ſpherical Figure; 
and the inferior Head of the Humerus, that part of it, which is articulated with 
the Ulua in the Joint of the Elbow, with no leſs Exactneſs cylindrical ; excepting 
the circular Indentures made in it, for the more firm Connection of the Joint, 
which do not anywiſe influence the Axis of the Motion, they being concentrical 
to it. Now a Muſcle connected by each of its Extremities to one of the Bones, 
which conſtitute a Joint, muſt be more extended in ſome Angles, which the Bones 
ſhall make with each other, than will be required in other Angles; except only 
when the Muſcle is connected to the very Axis of the cylindrical Joint. Hence, 
when the Muſcle exerts its contracting Power, if the Direction in which the Muſcle 
will contract, be not in a right Line paſſing through the Center or Axis of Mo- 
tion, it will endeavour to reduce the Joint into that Diſpoſition, wherein the leſſer 
length of the Mulcle is required, : 
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Ler ABCDA be aBone, having a round head BCD; the Center of this Head 
V if the Head be ſpherical; if cylindrical, let the Axis of it paſs through F, and be 
perpendicular to the Plane of this Scheme. Let HKI & be a Bone, having a 
hollow Finn H KI adapted to the Head BCD; fo as to form a Joint. Let LMN 
be a Muſcle not paſſing through the point F, nor yet the Axis drawn through F 
perpendicular to the Plane of this Scheme. Let the Joint be bent, till the Bone 


7 


GK be removed into the Situation OP9O, and the Muſcle obtain the Situation 
LMS: Then, I fay, the Muſcle in the Situation LMS is ſhorter than in the Situa- 
tion LUN. Draw FL, FN, FS, LN, LS: then in the two Triangles LFN, LFS 
the Side LF is common to both, and the Sides FN, FS equal, but the Angle un- 
der LFN greater than that under LFS; wherefore the Baſe LN is greater than 
the Baſe LS: And beſides, the Angle under FL is leſs than that under FLS; 
ſo that the point M is farther diſtant from the Line LN than from LS. There- 
fore if the Figure LMS were fo applied to the Figure LMM, that the point L re- 
mained common to both, and the Line LS fell upon LN, the Line LMS would 
fall wholly within the Line LMN, though the point & were to fall upon the 
point V; but the Lines LMYS and LM would likewiſe be concave towards the 
ſame Part, therefore the Line LMS would be ſhorter than LMM though the 
point & were to fall upon NM, and the Line L& were equal to LM, but LS is leſs 
than LN; whence the Line LMS will be ſtill ſhorter than LMV. 


Uyrox the ſame Principles the Muſcle 7H, on the other fide of the Joint, 
connected to the Bone AC in 7, and to the Bone O P20 in I, will be ſhortened, 
when the Bone PO is reſtored to the Situation &&, and the Muſcle have the 


Situation T LX. 


FR o all this it is evident, by the Principles of Mechanics, that when the Muſcle 
LM contracts it ſelf, if it lie not directly over the Axis of the Joint's Motion, 
it will infle& the Joint, drawing the Bone @ XK towards the Situation OP90 ; 
and the Contraction of the Muſcle 7 vill extend the Joint, by reducing the 
Bone into its original Situation. By its farther Contraction the Joint will be bent 
the contrary way, except the form of the Joint, and the Ligaments, by which the 


Bones are connected, prevent it. | 
| IT 
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IT is here to be obſerved, that the Muſcles are uſually connected to one of the 


Bones very near the Joint, by which means the Flexors of the Joints are preſerved 
contiguous to the Bones in all their Motions. When both the Extremities of a 
Muſcle are far diſtant from the Joint, the Muſcle is bound down to the Joint by a 
Ligament. In this caſe the Method of ſhewing, how the Infleion of the Joint 
ſhortens the Muſcle, muſt be ſomething different from the foregoing : But the prin- 
cipal Alteration required is, that inſtead of the Line FL, which is common to 
the two Triangles LFN, LF, the Line muſt be taken, which will join the point 
J, and the place of the Muſcle inveſted by the Ligament; becauſe the diſtance of 
the Ligament from that Extremity of the Muſcle, connected to the Bone, from 
which the Ligament takes its riſe, remains always near the ſame. 


BUT now this confining of the Muſcles down to the Bones anſwers two very 
valuable Purpoſes; one is, that the ſmall degree of Contraction, it was proper to 
allow the Muſcles, may give to the Joints a ſufficient Motion ; the other, that the 
Figure of the Limbs may be preſerved. But then this conſequence on the other 
hand follows from hence, that the Reſiſtance, which is applied to the Extremity 
of the moveable Bone of any Joint, and is ſupported by the Muſcles of that Joint, 
bears but a ſmall proportion to the force required in the ſuſtaining Muſcles. In 


the preſent Figure, ſuppoſing the Bone AC to be fixed, the other GK vill perform 
the Office of the mechanical Power, called the Lever; of which F is the Fulciment, 

by which it is ſuſtained, N the point to which the moving Power is fixed, acting 
obliquely in the direction of the right Line VM. If a Reſiſtance be applied to 
the Extremity of the Bone &, then by the Principles of Mechanics the force of the 
Muſcle, acting in the direction MN, will be to the Reſiſtance in E, when the 
force of the Muſcle and Reſiſtance are in ÆAguilibrio, as the Perpendicular let fall 
from the point F upon the Line, in whoſe direction the Reſiſtance in & is applied, 
to the Perpendicular let fall from the ſame point F upon the Line MN. For in- 
ſtance, if the Bone & & be held parallel to the Horizon, and a Weight be ſuſpended, 
by the action of the Muſcle L MN, at the Extremity of the Bone &; becauſe in 
this caſe the Direction, in which the Weight reſiſts, is perpendicular to the 
Bone, the force required in the Muſcle LMM to ſuſpend the Weight applied in 
G will be to that Weight, as the whole diſtance of the point & from the * F 
to the perpendicular let fall from F upon the Line MN. 


Ix the ſame manner may be found the Power required in the Muſcle to ſupport 


the Weight of the Limb in any Situation ; for that Power of the Muſcle will be to 
the Weight of the Limb, as the Perpendicular let fall from the Center of the Joint 
upon the Line drawn perpendicular to the Horizon, through the Center of Gravi- 


ty of the Limb to the Perpendicular let fall from the Center of the Joint upon 
the part of the Muſcle, that lies in the direction of its Action. 


BORELLI 
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BORELLI in his Treatiſe concerning the Motion of Animals * contends that 
the force of the Muſcle is double to that which is aſſigned by this Rule. He col- 
lects this from the following Aſſertion, which he takes great pains to demon- 
ſtrate ; Thar if a String be connected to a Peg, and diſtended by a Weight hung 
at it, the Reſiſtance of the String ſhall be equivalent to double the Weight; or if a 
Stick be erected perpendicularly upon the Ground, or upon one's Hand, and com- 
preſſed by a Weight placed upon the upper end of it; the Reſiſtance of the Stick 
ſhall be equivalent to double the Weight ſupported. Though Borelli is very large 
upon this, and has drawn out his Proof into ſeveral Propoſitions; yet all he has 
advanced ſeems to me little more than a playing upon Words. The whole of what 
he ſays amounts to this, That the Reaction of the Peg, to which the String is 
fixed, and of the Hand or Ground, which ſupports the Stick, is equal to the 
Weight, by which the String is diſtended, and the Stick compreſſed ; and the 
String and Stick are affected by both. But may one not with as much Reaſon ſay, 
that the String is diſtended, and the Stick compreſſed by the Weight only, be- 


| cauſe the Weight being removed, the Diſtenſion and Compreſſion entirely ceaſe. 


It is true likewiſe, if the Peg or Ground be removed, the String will not ſuffer 
Tenſion, nor the Stick be compreſſed by the Weight connected to them: It 
may therefore be aſked, whether the Tenſion of the String and Compreſſion of 
the Stick may not be aſcribed to them. And certainly they may; though this 
being to refer the Effect of an active Power to the Reſiſtance, which ſupports 
its Action, the uſual manner of ſpeaking favours the other way of expreſſing it. 
Bur if the Stick be ſupported by the Hand, the Powers applied to both its Extre- 
mities are equally active, and the Compreſſion of the Stick may be attributed to 
either. Vet it is altogether as proper, I think, to ſay that this Compreſſion is equi-- 
valent to one of them only, becauſe if one be removed, the Action of both upon 
the Stick will ceaſe, and if, in the room of the active Power of the Hand, the Ground 
which is paſſive, be ſubſtituted, the Compreſſion of the Stick will remain the ſame; 
as to ſay, with Borell;, that becauſe whether the Ground or Hand ſupport the Stick, 
the Compreſſion will not be different, and when the Hand is uſed, there are applied 
to the Stick two active equal Forces; therefore when the Ground ſupports it, its 
Compreſſion is equivalent to twice the ſingle active force applied to it. The ſame 
may be ſaid of the other Method he takes to confirm his Opinion, drawn from the 
Conſideration of a String inflected over a Pulley with an equal Weight hung at 
each end, the Tenſion of which will remain the ſame, if one of the Weights were 
removed, and the end of the String, to which it was faſtened, tied to a Peg. 
Whence he concludes, that when there is but one Weight, and the other end is 
faſtened to a Peg, the Reſiſtance of the String may be ſaid to be equivalent to twice 
that ſingle Weight, becauſe the String is ſtretched as much by that, as it is, when 
the other Weight equal to the firſt is hung to the end before tied to the Peg. 
But may it not as well be ſaid, that the Reſiſtance or Tenſion of the String is 


* De Motu Animal. Par. I. c. 10. | ho 
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equivalent to one of the Weights only, when two are tied to the String, becauſe 
the preſence of the other Weight is neceſſary in order for the action of one of 
them; and if one be removed, and its place be ſupplied by a Peg, the Tenſion 
of the String will be no greater in the former Caſe than in the latter? Certainly 
theſe two different ways of Expreſſion amount only to this, that according to Bo- 
relli you affirm the String to be diſtended as much by one Weight as by both; in 
the other way you affirm the String to be no more diſtended by both the Weights 
than by one. 


Bor now if this be fo, that Borelli does only diſpute for an uncommon man- 
ner of Expreſſion, while the ſame thing is ſignified, as by the uſual way of ſpeak- 
ing, I ſhould chuſe to keep to that; ſince that can hardly draw us into any Error, 
which the other may, if we are not very carefully attentive to the Idea ſignified 
by it; for it has actually miſled Borelli himſelf, as will hereafter appear. 


THUS much of computing the Force, with which the Muſcles act, that lie over 
one Joint. It next follows to ſhew how to determine the Direction of their Action; 
which is eaſily deducible from what has been ſaid. For in the Figure it is evident 
that the Direction, in which the Muſcle LMV acts, will be always according to 
the Line MMM, which denotes the part of the Muſcle lying over the Joint, and 


out of contact with the Bones; whatever the Poſition be of the part LM, inclu- 
ded between the point M, where the Muſcle leaves the Bone AC in order to pals 
over the Joint, and the Point L, its Connection with the ſame Bone. 


SEVERAL Mulcles lic very oblique to the Direction, in which they act; tho? 
none, perhaps, more than the Muſcles of the Foot. From which an Inſtance or a 
two taken will ſufficiently illuſtrate the Rule here laid down. To mention in the 
firſt place the Peroneus primus or longus, in which neither its Body, nor all that 
part of its Tendon from the Os Cuboides, under which it is inflected to its Inſer- 
tion into the innermoſt Bone of the Metatarſus ſupporting the great Toe, is di- 
rect to its Action. The Tendon eſpecially lies very remarkably oblique; the 
action of this Muſcle being not very different from that of the Peroneus ſecundus. 
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I am therefore ſurprized that Riolan * ſhould aſcribe to the firſt of theſe Muſcles, 
which he calls Peroneus poſticus, the Office of extending the Foot; and to the other, 
the Peroneus ſecundus, called by him Anticus, the contrary Office of bending it: For 
their Tendons lie contiguous upon the hinder and inferior part of the Fibula, and re- 
main ſo during their Inflection under the outer Ancle, till the Tendon of the Peroneus 
ſecundus, which is the exterior one, is inſerted into the external part of the Root of 
the outermoſt Bone of the Metatar/us; and the other Tendon, at the ſame time 
inflected under the Os Cuboides, in a Sinus of which it is included by a Ligament, 
as it paſſes to its Inſertion. And by the Rule juſt now laid down, that part only 
of the Tendon of the Peronens ſecundus between the outer Ancle, and its Inſer- 
tion, lies in the direction of its Action; and that part only of the Tendon of the 
Peroneus primus from the outer Ancle to its Inflection under the Os Cuboides lies 
in the Direction, in which that Muſcle acts. Which evidently ſhews both theſe 
Muſcles to give the Foot almoſt the ſame oblique Motion ; the principal difference 
is, that the Peroneus primus does ſomething more extend the Foot; the Root of 
the outermoſt Bone of the Metatar/us by the one, and the Os Cuboides, which 
ſupports the internal part of the Root of that outermoſt Bone of the Metatarſis, 
by the Action of the other will be moved nearly in the fame DireCtion, that is to 
ſay, upwards and backward. They both conſpire with the Extenders of the Foot 
in railing the Body, in walking, upon the Ball of the great Toe. It appears 


therefore from what has been faid, that the Action of the Peroneus primus, of 


which we undertook principally to ſpeak, is the ſame, as if its Tendon were con- 
nected to the Os Cuboides. Though the carrying this Tendon acroſs the Foot, 
and inſerting it into the Bone of the Metatarſus, which ſupports the great Toe, 
anſwers a very conſiderable End: For the Junctures of the Bones of the Tarſus are 
more effectually ſtrengthened and ſecured by this Contrivance, than if a Ligament 
of equal Strength had connected the Os Cuboides and innermoſt Bone of the Meta- 


tarſus together. 


Tur Tibialis poſticus affords another Inſtance of a Muſcle, whoſe greateſt part 
lies oblique to its Action; that being in the Direction of the Part of its Tendon, 
between the Inflection of it under the inner Ancle, and its Inſertion; to which the 
whole Body of the Muſcle lics very oblique. The uſe of this Muſcle is to enable 
the Extenders of the Foot, by acting in conjunction with them, to raiſe the Body 
upon the Balls of the leſſer Toes; an Action which in walking we are obliged to 
perform, as often as the inner part of the Foot has received any hurt. 


THUS far in the general of the Action af Muſcles paſſing over one Joint. 
Before I proceed, I think it not amiſs, upon the making mention of theſe Muſcles 
of the Foot, to obſerve how admirably the Flexors of the Foot are contrived to 


* Anthropograph. Lib. V. cap. 43- 
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be proper Antagoniſts to them. Theſe Flexors are two, the Tibialis anticus, and 
that parcel of Fibres, which Yeſalius * and Mr. Cowper obſerve to ariſe from the 
Extenſor Digitorum Pedis longus, and to ſend a Tendon to the outſide of the Foot. 
The Action of the Peronei with the Extenders of the Foot being the moſt com- 
mon, the Tendon of the Tihialis anticus is not inſerted into the middle of the Foot, 
but chiefly into the innermoſt Bone of the Metatarſus, by which means it is ren- 
dered directly the Antagoniſt to that Action; and yet by the aſſiſtance of the other 
parcel of Fibres, may become, when Occaſion requires, the Antagoniſt to the o- 
ther Motion of the Foot, when the Extenders and Tibialis poſticus act together. 


I SHALL further add to what has been ſaid in the general, before I proceed to 
the Muſcles lying over two or more Joints, which are next to be ſpoke to, a diſtinct 
Explication of one Caſe, which does not readily come under the general Rule. 
This is the Caſe of the Digaſtric Muſcle of the lower Jaw; which lies over one 
Joint only, v2. that of the lower Jaw Bone with the Skull: but in a manner ſome- 
thing particular. It is of that kind of Muſcles, which are infle&ted in their Paſ- 
ſage from their Origine to their Inſertion; but not by the Bones forming the 
Joint, as thoſe before treated of; but by its paſſing through an annular Ligament 


of the Os Hyoides, and retained in its inflected Situation by the Muſcles of that 


Bone. Whence in this Muſcle, not only its own Force, and Direction, in which 
it acts, are to be explained; bur likewiſe the Force required in the Muſcles of the 
Os Hyoides to ſupport its Action. 


Ler Ae be the Digaſtric Muſcle, inflected at e through the Ring D, con- 
nected to the Proceſſus Styloides in A, and to the Jaw Bone in B. Now the Muſcle 
AB having a free Paſſage through the Ring D, it will always contract ſo much, 


as to render it ſelf the ſhorteſt, that can be for any given Tenſion of the Muſcles 
ſupporting the Ring D, and given Poſition of the Extremity B of the Jaw Bone. 
Which being conſidered, I fay the right Line, in whoſe Direction the Ring D 
acts upon the Muſcle AB, always divides the Angle under Ae B into two equal Parts: 


* De Corp. human. fabric. Lib. II. cap. 9. Muſculus pedem moventium nonus. K 
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For when the Angle under Ae is ſo divided, the Line Ae B will be the ſhorteſt; 


as is thus demonſtrated. 


LET e be the Line, in whoſe Direction the Muſcles of the Os Hyoides ſupport 
the Ring D. Draw MeL perpendicular to e F, and produce Ae to K, till e & be 
equal to eB. Then becauſe the Angles under Ae F, Fe Bare equal, and MeL is 
perpendicular to e V, that is the Angles under Me I, Fe L. are equal, the Angles 
under Me A, LeB are likewiſe equal: But the Angle under Le K is equal to the 
Angle under Me A; therefore the Angles under Xe L, Be L. are equal. Now let 
the Ring D change its Poſition to that of G: Then becauſe the Line ML is per- 
pendicular to the Line, in whoſe Direction the Ring in the Poſition D is ſupported, 
and the Muſcles which ſupport it, are ſuppoſed to have no additional degree of Ten- 
ſion given them by the changing of the Poſition of the Ring, the Ring muſt fall 
without the Line ML, and the Muſcle inflected through it obtain the Situation Ah B, 
cutting the Line M in two points P, Q, Take at pleaſure in the Line ML be- 
tween P and © the point J, and join AJ, IB, and IK. Then in the two Tri- 
angles Bel, Kel the fide e is common to both, and the ſides e B, e &, as likewiſe 


the Angles under Be I, Ke I equal: therefore the Baſes IB, IK are equal. Whence 
the two Lines AI, IB are equal to the two Lines AI, IK, which exceed the 
Line AX; becauſe in every Triangle two of the ſides are always greater than the 
third; but the point I is within the Angle under Ah, fo that the Sum of the 
Lines Al, IB is leſs than the Sum of the Lines Ah, þ B: Therefore the two Lines 
Ah, hB are greater than the Line AK, equal to the two Lines Ae, eB. Hence 
the Muſcle Ae is ſhorter in the Poſition D of the Ring than in any other. 

Bur now from hence will be eaſily determined all that is to be enquired into 
relating to this Muſcle. The Ring D being at teſt, when the Angle under Ae B 
is divided into two equal Parts by the Line e, the Action of the Muſcle Ae B will 
be the ſame, whether it be connected to the Ring D in the point e, or diſ- 
engaged from it, as has hitherto been ſuppoſed. For the Angles under Ae F, Fe B 
being equal, the Tenſions of the two parts Ae, eB of the Muſcle would be equal, 


if it were connected to the Ring D in e, as well as when diſengaged from it; and 
will 
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will likewiſe be juſt as great in one caſe, as in the other. Therefore if from the 
point B the perpendicular BR be let fall upon the Line Fe, the force of the Part 


eB of the Muſcle, or, which is the ſame thing, the force of the whole Muſcle, 
will be to half the force, with which the Ring D is ſupported in the Direction 
Fe, as Be to eR. For this the Writers of Mechanics have demonſtrated in the Caſe 
of the Muſcle's being connected to the Ring D in e. So that the force of the 
Muſcle AeB is to the whole force, with which the Ring D is ſupported, as Be to 


twice eR. 


Ac alx, the two Parts of the Muſcle Ae, eB, and the Ring D, are three 
Powers applied to the point e of the Muſcle, acting in the reſpective Directions 
of eA, eB, and eF. But the Part eB is ſuſtained by the point B, the moveable 
Extremity of the Jaw; upon which therefore it will act in the Direction oppoſite 
to that, in which it acts upon the point e. That is, the part of the Digaſtric 
Muſcle between its Connection with the Jaw, and the annular Ligament of the Os 
Hyoides, through which it paſſes, lies in the Direction of its Action upon the 


Jaw. 


Tux Rule juſt laid down for aſſigning the Proportion of the force, with which 
the annular Ligament of the Os Hyoides is ſupported, to that of the Digaſtric 
| Muſcle, ſhews how a ſmall degree of Force applied to this Ligament, may retain 
the Muſcle in an inflected Situation: for the Angle under Ae B may be taken of ſuch 
a Magnitude, that twice eR ſhall be to eB in any ratio leſs than that of 2 to r. 
And the Force, with which this Ligament is ſuſtained againſt the Action of the 
Digaſtric Muſcle, is in reality conſiderably leſs than the Force of the Digaſtric 
Muſcle it ſelf; the Muſculus Coracohyordeus with a ſmall Aſſiſtance from the Srylo- 
hyoideus being the principal, or rather the ſole Supporter of that Ligament. 


NOW it follows to treat of thoſe Muſcles, which lie over two or more Joints. 
The Influence theſe Muſcles have upon one of the Joints, over which they paſs, 
is eaſily determined; for they will contribute to the Motion of any one of the 
Joints, if the reſt be fixed and held inflexible by other Muſcles, in the ſame man- 
ner, as if they lay over none but that : and the Method of judging of their Dire- 
ion, and eſtimating their Force is entirely the ſame: for the fixing the reſt of 
the Joints determines the Action of the Muſcle to that Joint, which is left move- 
able, as much as if thoſe fixed Joints were one continued Bone. But the effect 
of ſuch a Muſcle upon thoſe other Muſcles, which ſecure the reſt of the Joints, 
is ſomething leſs obvious, and mult diſtinctly be conſidered. For which purpoſe 
two Caſes are ſeparately to be examined; both attempted by Borell;, but neither 
ſufficiently explained by him. One is, when a Muſcle lies over two Joints, which 
bend the contrary way; the other when the Joints, over which the Muſcle lies, 
bend the ſame way. 
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Tur Joints of the Knee and Foot, covered by the Gaſterocnemius externus, are 
an inſtance of the firſt Caſe. For explaining this Caſe therefore, let AB repreſent 
the Thigh Bone, B the Knee, BC the Tibia, C the Joint of the Foot, ED the 
Foot it ſelf, G.F the Muaſculus Gaſterocnemius externus connected to the Thigh Bone 


: „ 
B — * 
H 
KN 
X E 
| 


in F GH the Gaſterocnemius internus, called by ſome the Soleus, connected to 
the Tibia in , their common Tendon GE affixed to the Os Calcis in E. Let 
the Extremity of the Foot reſt upon the Ground in D; and a Power be applied 
to the point A of the Thigh Bone AB, in the Direction of AD; let the Joint of 
the Knee ABC be held firm by its proper Muſcles: then if a Stick or other rigid 
Body were laid in the Line AD, that one of its Extremities ſhould touch, and 
reſt upon the Tibia BC in I, and the other Extremity touch the Thigh Bone in 
A, ſuſtaining the Power applied in that point A, the point J of the Tibia BC 
would be acted upon with the ſame Force, and in the ſame Direction as now, when 
the Power in A is ſuſtained by the Angle under ABI: for by the fixing and rendring 
unalterable the Angle under ABI the Magnitude and Poſition of the Line AJ, in 
whoſe Direction the Power in A acts, is as much ſecured, as by a rigid Body directly 
interpoſed between A and 7: the point 7 therefore is preſſed with the fame Force, 
and in the ſame Direction in both Caſes, But by the Intervention of a rigid Bo- 
dy between A and I, the Power in A preſſes the point I with the ſame Force, and 
in the ſame Direction of the Line AID, as if the Power in A were applied to the 
point I in the Direction of ID. Therefore by fixing, and ſecuring the Angle under 
ABI from alteration, the point / is preſſed with the ſame Force, and in the ſame 
Direction by the Power in A, as if that Power were applied to the point / in the 
Direction of ID. Now the Miſculi Gaſterocnemii, externus and internus, act in 
ſupporting the Angle under BCD in the Direction of their common Tendon EG; 
and the Force, with which they muſt act to ſuſtain the Joint C is to the Power ap- 
plied in A, or I, by the Rule before laid down for Muſcles lying over one Joint, as 
CK the perpendicular let fall from C to the Line ID, in whoſe Direction the Power 
acting 
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acting againſt the Muſcles is applied, to CL the perpendicular let fall from the 
ſame point C upon EC, the part of the Muſcles ſupporting the Joint C, which 
lies in the Direction of their Action. 


Br this Force thus found muſt be divided between the Caſſerocnimius internus 
and externus. That part of it, which appertains to the Caſterocnemius internus, 
has no Influence upon the Joint B, becauſe the Caſterocnemius internus is connect- 
ed to the Tibia. But the Gaſterocnemms externus being connected to the Thigh 
Bone in J, its Action, which is no other than drawing the points E, F towards 
each other, tends as well to diminiſh the Angle under FBC, as to augment the 
Angle under BCD. Whence though the Power applied in A were actually 
applied in I, yet there would be required ſome degree of Force to ſuſtain the 
Angle under FBC againſt the Action of the Gaſlerocnemius externus. But 
the Power, againſt which theſe Muſcles act, not being applied in J, but in 4, 
the Muſcles, whoſe Office it is to ſupport the Joint B, which are the Extenders 
of the Tibia, are required to exert a certain degree of Force to ſuſtain the Angle 
under ABC, and preſerve it from Diminution by the Preſſure of the Power in 4. 
And to the Force, which they exert upon” this account, muſt be ſuperadded 
that Force, which is required in them, to ſuſtain the Heads of the Gaſterocnemins 
externus. 


AXD this is what is to be ſhewn in this firſt Caſe, that when a Muſcle, de- 
ſigned for the Motion of any Joint, paſles over another Joint, and is inſerted into 
the ſecond Bone from the Joint whoſe Motion it is deſigned for ; when the Joints 
bend contrary ways, it is a ſtrain upon the Muſcles of that other Joint, over 
which it paſſes, and requires a greater degree of Force in thoſe Muſcles, when a 
Power is ſupported by the united Action of the Muſcles of both Joints, than o- 
therwiſe would be needful. | 


FurTHER, the Force exerted by a Muſcle, paſſing over two ſuch Joints, in 
ſuſtaining the Joint, to which it properly belongs, being given, the degree of 
Force required in the Muſcles of the other Joint to ſupport its Action is eaſily de- 
termined. For inſtance, the Force required in the Extenders of the Tibia to ſup- 
port the Muſculus Caſterocnemius externus is to the Force, with which the Gaſte- 
rocnemius externus contracts, as the perpendicular let fall from B upon the Line 
FG, in whoſe Direction the Gaſterocnemius externus acts, to the perpendicular let fall 
from B upon that part of the Extenders of the Tibia, which lies in the Direction 
of their Action, that is the part of their Tendons which lies over the Joint. Other- 
wiſe, if from the Weight in A be deducted that part of it, which is ſuſtained by the 
Gaſterocnemins internus, the Ratio of the remaining Part to the Force required in 
the Muſcles of the Tibia to ſuſtain the Action of the Gaſterocnemius externus, will 
be compounded of the Ratio of CL to CK, and of the Ratio of the Perpendicular 


let 
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let fall from B upon the Line FG to the Perpendicular let fall from the ſame Point 
B upon the Extenders of the Tibia. 


Bes1DEs, as this laſt named Perpendicular to BM, the pependicular let fall 
from B upon the Line AJ, in whoſe Direction the Power in A is applied, fo is 
this Power applied in A to the Force required in the Extenders of the Tibia to 
ſuſtain the Angle under ABC againſt the action of this Power. And theſe two Pro- 
portions give the whole Force required in the Extenders of the Tibia for the Sup- 
port of the Limb ABCD againſt the Power in A. 


THIS Method of computing the Force required in the Muſcles, which ſuſtain 
the Angle ABC is agreeable to the Rule laid down above. Borell: * attempts the 
ſame after a manner ſomething different. He compares theſe Muſcles to a String 
connected by one end to the Thigh Bone, and by the other to the Tibia; and 


inflected over the Extremity of a Line drawn from the Joint: like as the Line 
NOP is connected to AB in M to BC in P, and inflected over the Extremity 
O of the Line BO, drawn from the Point B. He does not expreſſly ſay whe- 
ther he takes the Line BO to make a given Angle with one of the Lines AB, BC, 
or to be moveable at liberty about the point B. If he deſigned the latter Caſe, 
he treats of it very defectively, and is farther blameable for propoſing a Caſe, 
which does not correſpond to the Joints; if he deſigned the firſt Caſe, the Rule 
he gives is erroneous. His Rule is, that B © being let fall from B perpendicular 
upon the Part NO of the String NOP, and BR drawn perpendicular to the Part 
PO, the Tenſion of the String VO is to the Power applied in A as MB the 
perpendicular let fall from B upon the Line AD, in whoſe Direction the Power in 
A is applied, to the fourth Part of the Sum of BY and BR Hf. He ſays the 


De mot. Animal. Part. I. Prop. xL1x, & Ln. pag. 91, & 97. 
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fourth Part, upon the account of his aſcribing to Strings a Tenſion double to 
the Power, by which they are directly diſtended ; which Opinion, or manner of Ex- 
preſſion, I have before objected againſt *: Otherwiſe he would have taken half the 
Sum of the Perpendiculars BY, BR. Now in caſe BO be moveable upon. the 
Center B, and its Angle neither with the Line AB nor BC determined, this Rule 
is free from Error, but defective, becauſe it does not obſerve the Perpendiculars 
B, BR to be equal, which they mult be in order to the Suſtenſion of the Angle 
under ABC": for every part of the String VO is equally diſtended, and the Ten- 
ſion of the Parts VO, O being equal, they preſs upon the Point O, againſt which 
the String is diſtended in the Direction of the Line, which divides the Angle under 
NO into two equal Parts; and that this Preſſure may be in the Direction of the 
Line BO, which is required in order to the Stability of the Line BO, and that it 
be held fixed by this Preſſure, the Line BO mult divide the Angle under NO P 
into two equal Parts; that is, the Angles under VOB, POB muſt be equal. But 
in the Triangles BO®, BOR, the Angles under BOD, BO being equal, as like- 
wiſe the Angles under B, BRO, becauſe both are right, and the Side BO 
being common to both Triangles, the Bales BY, B are equal; but the Diſten- 
ſion of the String is to the Power applied in A, as MB to either BO, or BR, 
and therefore to half the Sum of them. Conſequently the Rule laid down by Borelli 
in this Caſe is not erroneous: Though, as I obſerved before, the Caſe it ſelf is 
not applicable to the Joints, in which we find nothing ſupporting the Tendons, 
in ſuch manner as to preſerve conſtantly the ſame Diſtance from the Center or 
Axis of the Motion, at leaſt on the convex Side of the Joint. And even on the 
concave Side, the Ligaments, by which the Tendons are often tied in the 
Flexures of the Joints, are not uſually connected with the Bones near enough 
to the Axis of the Motion to perform ſuch an Office. 


Ix the other Cafe, when the Line BO is ſuppoſed to retain always the ſame 
Angle, either with the Line AB, or BC, ſuppoſe with BC, then the Perpendicu- 
lars BO, BR may be unequal ; in which Circumſtance Borellis Rule will be . 
ncous: for the Perpendicular BR let fall upon the Part PO of the String NC /*, 
which ſubtends the given Angle, has no relation to the Tenſion of the String, 
that being performed in the Direction of NO, and therefore will be to the Power 
in Aas MB the Perpendicular let fall from B upon the Line AD, in whoſe Di- 
rection the Power in A is applied, to BQ the Perpendicular let fall from the ſame 
Point B upon the Line NO, in whoſe Direction the String VM is diſtended. 


I DIFFER from Borelli likewiſe in computing the Force, with which the Muſcles 
GF, GH, which ſupport the Angle under BCD, are diſtended. I have declared it 
to be the ſame, as if a Power were applied to the Point 7 in the Direction of the 
Line ID, equal to the Power applied in 4. Borell: affirms it to be the ſame, as 


if a Power were applicd in the ſame manner, which ſhould be to the Power appli- 
ed in A as MB to CK. This he collects from the following Propoſition, which 
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he attempts to demonſtrate, That a trilineal arched Figure as MB CK, compo- 
ſing two alternate Angles under MBC, BCK, and having two of its Sides MB, 
CK parallel, being given, if its extream Points M and K are impelled by two 
contrary Forces acting in the Direction of the ſame Line, vi. the Line MK, 
theſe Powers will be reciprocally proportional to the extreme Lines of the Arch, 
to which they are applied; that is to ſay, the Power applied in M will be to that 
applied in K as CK to BM *. Thus Borell; expreſſes himſelf. But this is a very 
indefinite manner of ſpeaking, and carries no determinate Meaning with it. Cer- 


tainly Powers may be applied to the Points M and K in the Proportion aſſigned; 


and in any other Proportion likewiſe. He ought to have expreſſed what Conſe- 
quence he expected from the Application of Powers in this Proportion. What is 
ſhewn, though very obſcurely, in that which he ſubjoins as a Demonſtration to 
the Propoſition, ſeems to me to be this: That if the Point J, in which the mid- 


dle Line BC interſects the Line MX, in whoſe Direction the Powers act, be fixed 
by a third Power, and the Angles under MBI, and KCI be equally ſtrained by 


the Powers applied in M and &, then thoſe Powers will be in the aſſigned Propor- 
tion. And the Propoſition, which immediately ſucceeds this we are ſpeaking of, 
and depends entirely upon it, is expreſſed in the ſame confuſed Manner, but ſhews 
only this, That if inſtead of the trilineal arched Figure MCA, in which the 
extreme Sides MB, CK are parallel, be taken the trilineal Arch ABCD in 
which the extreme Sides AB, CD may not be parallel, and in A and D be ap- 


plied two ſuch contrary Powers, acting in the Direction of the ſame Line AD, 


as the Point / being fixed by a third Power, ſhall equally ſtrain the Joints B and 
C; then the Power applied in A will be to that in D in the aforeſaid Proportion 


of CK to MB f. But this is a Caſe widely different from that under Conſideration 


at preſent, to which Bore/h; compares it. For in that neither is the Point / fixed 
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by any third Power, nor the Angles under ABC, BCD neceſſarily ſtrained in an 
equal Degree. In neither of the Propoſitions of Borell;, I have mentioned, is any 
thing ſaid of a third Power applied in J, but muſt of neceſſity be ſupplied; for 
when the contrary Powers applied to the extremities of the Arch are not equal, the 
Machine cannot be ſupported without the Aſſiſtance of ſuch a third Power. 


Bur theſe Miſtakes of Borelli, though proper to be animadverted upon in this 
Place, yet do not directly relate to the principal Deſign of the preſent Head of 
this Diſcourſe, which is to ſhew, what Influence the Muſcle FG has upon the 
Extenders of the Joint B, But in this neither has he proceeded with ſufficient Cau- 
tion: For having aſſigned to the Muſcle Y a Tenſion double to the Power, by 
which it is diſtended, he aſſumes the Muſcle to act upon the Point F with the whole 
Tenſion he aſcribes to it *, contrary to his own Principles, and to the Reaſon he 
gives for the Tenſion of the Muſcle's being double to the diſtending Power ; that, 
as I have already remarked, being this, that the Muſcle acts upon the Point F, and 
the Point F reacts againſt the Muſcle, as much as the Power applied to the Muſcle 
acts upon its other Extremity. 


THUS far of the firſt Caſe of Muſcles, which lie over a Plurality of Joints. 
It is now time to pals to the ſecond, when the Joints, over which a Muſcle lies, 
bend the ſame way. For the explaining this, let ABCD be a compound Lever 
compoſed of three Arms AB, BC, CD. Let the Arm Az be fixed, the Weight 
E hung at the Extremity D, and ſupported by the Strings FG, H; the String 
FC paſſing over the two Joints B, C, and the String H over the Joint B only, 


5 


the remoteſt from the Extremity D. Then it has been ſhewn +, that the Joint B 
being fixed by the String H, the other String FC is diſtended by the Weight E 
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in the ſame Degree, as if that String were connected to the Arm BC, inſtead of 
AB; that is, CK being let fall from C perpendicular upon FG, and CL perpen- 

dicular to DE, the Line, in whoſe Direction the Weight E acts, the Tenſion of 
the String will be to the Weight E as CL to CK. lt is required to find the Ten- 

ſion of the String HI. This Borelli affirms to be as great, as if there were no Joint 

in C to be ſuſtained by the String FG, but that BCD were one continued Arm of 
the Lever, and the String FG were removed . What the Tenſion of the Strin g 

HI really is, may be found thus. From the Point B let fall upon the Line DE, 

produced if needful, the perpendicular BM; and the Connection of the String FG 
being continued, let the String FG be produced beyond V in a right Line, till the 

Diſtance of its Extremity M from the Point B be equal to the Perpendicular BM. 

To the Lever let another Arm be added BM, turning upon the Center B, and 

connected to the String GF produced in N. Then is the new Arm BM equal to 
the Perpendicular BM. Let fall from B upon the String FG the Perpendicular 
BO, and to the Extremity of the Arm BM, and perpendicularly to it, let a Power 
be applied, whoſe Ratio to the Weight E ſhall be compounded of the Ratio's of 
BO to BM or BN, and of CL to CK. Then the Power in JV will diſtend the 
String NF, and being applied perpendicularly to the Arm BN, and BO being 2 
Perpendicular let fall upon the String VF produced, the Power applied in will be 
to the Tenſion of the String VF as BO to BN: but as CL to CK, fo is the Ten- 
ſion of the String FC to the Weight E. Therefore the two Ratio's of BO to BN, 
and of CL to CK, compound the ſame Rgtio with that, which is compounded of 
the Ratio of the Power applied in M to the Tenſion of the String NF, and of the 
Ratio of the Tenſion of the String FG to the Weight E. But the Ratio of the 
Power in IV to the Weight E is compounded of the Ratio of BO to BN, and of 
that of CL to CK. The Ratio therefore of the Power in to the Weight E, is 
compounded of the Ratio of the Power applied in M to the Tenſion of the String 
NF, and of the Ratio of the Tenſion of the String F to the Weight E. Again, 
the Ratio of the Power in /V to the Weight E is compounded of the Ratio of the 
Power in IV to the Tenſion of the String VF, and of the Ratio of the Tenſion of 
the String N Fro the Weight E. The two Ratios therefore, that of the Power 
in NN to the Tenſion of the String N, and that of the ſame Tenſion of the String 
NF to the Weight E, compound the fame Ratio with that, which is compounded 
of the Ratio of the Power applied in M to the Tenſion of the String NF, and of 
the Ratio of the Tenſion of the String FG to the Weight E. Take away the 
common Ratio of the Power applied in NV to the Tenſion of the String VF, and 
as the Tenſion of the String MF to the Weight E, fo will the Tenſion of the 
String FG be to the ſame Weight E. The Tenſion therefore of the String NV 
cauſed by the Power applied in M is equal to the Tenſion of the String FC cauſed 
by the Weight E. Wherefore the Point F of the String NG is drawn by the 
Power applied in N in the Direction FN, and by the. Weight E in the oppoſite 
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Direction FG with the ſame Force. So that if the Connection of the String NG 
with the Arm AB of the Lever in the Point F were looſed, yet the Point F of 
the String would be retained contiguous to the Arm A B by the Action of the 
Power applied in N. But ſince the Point F would remain in the ſame Place, 
whether connected to the Arm AB or not, it is evident that the String H, by 
which the Arm BC is ſupported, will ſuffer the ſame Degree of Tenſion in both 
Caſes. And when the String NG is connected to the Arm AB in F, the Power 
applied in M cannot at all affect the Tenſion of either String: For it can have no 
Influence upon the Part FC of the String NG, or upon any Part of the Lever, 
except the fixed Arm AB. From all which it follows, that the Tenſion of the 
String HI will remain the ſame, whether the String FG be connected to the Arm 
AB in F, and the added Arm of the Lever B N be removed with the Power ap- 
plied to it in M or the Connection of the String FG with the Arm AB be 
looſed, the String continued to N, and being connected to the Arm BN, the 
Power required be applied to NV. But now the compound Lever V BCD will per- 


form the Office of a Balance upon the Center B, and if the Power applicd in N 
be equal to the Weight E, as it will be, if BO be to BM as CK to CL, the String 
H will undergo no Degree of Tenſion ; but the Machine would remain in Æqęui- 
librio without it: if the Weight E exceed the Power in M the Tenſion of the 
String H vill be that required to ſuſtain the Exceſs of the Weight E above the 
Power in M applied in the Point D, and Direction of DE. If the Power in N 
exceed the Weight E, the String VH ought to have a Degree of Rigidity ſuffi- 
cient to hinder the Diminution. of the Angle under ABC, by ſupporting the Ex- 
ceſs of the Power in MN above the Weight E applied at the Diſtance of BM or BM. 


or elſe a String mult be inflected on the outſide of the Angle under ABC, which 
by its Tenſion ſhall ſupport the ſame Reſiſtance. 
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By this it appears, that in this Caſe, when a Muſcle lies over another Joint 
beſides that, whoſe Motion it principally preſides over, and the two Joints bend 
the ſame way, the Muſcle contributes to the Support of that other Joint, aſſiſting 
the Muſcles peculiar to that Joint; as in the other Caſe, when the Joints bend 
contrary ways, the Muſcle common to both Joints was found to augment the Ten- 
ſion of the others. 


AND this is ſufficient to explain the Caſe of Muſcles, which paſs over two 


Joints; but when the Joints bend thus the ſame way, Muſcles are often obſerved |\_ 


to lie over more Joints than two: the Conſequence of which is to be collected much 
after the ſame manner. For this Purpoſe let ABCDE be a Lever compounded 
of four Arms AB, BC, CD, DE ſet together in three Joints B, C, D. Let the 
Arm AB be fixed, and the Weight F ſuſpended at the Extremity E, the Arms 
BC, CD, DE ſupported by the three Strings HI, KL, MNO; the firſt of 


which H ſhall lie over the Joint B only, the ſecond KL over two of the Joints 


B and C, and the third MNO over all three Joints B, C, and D, and beſides be 
inflected through a Nooſe at M connected to the Arm CD. It is required to find 
the Tenſion of each String. | 


— 


To begin with the String MNO, this being inflected, and paſſing freely 
through the Nooſe at M both Parts of the String MMM, and NO will receive the 
ſame Degree of Tenſion, but will not act, or rather reſiſt the Power acting againſt 
them in the ſame Direction, but each in that Direction in which it lies: So that 
the Arms of the Lever BC, CD being ſupported by the proper Strings, the String 
MNO will ſupport the Arm DE againſt the Weight FG in the Direction NO. 
Therefore from the Point D letting fall upon NO the Perpendicular DP, and 


the Perpendicular DQ upon the Line EF, in whoſe Direction the Weight FG 
| ; acts, 
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acts, as DP to D fo will the Weight J be to the Tenſion of the String MNO. | 


To find the Tenſion of the String KL let fall from the Point C the Perpendicular 
CR, and in the Joint C apply another Arm C& to the Lever, equal in length to 
the Perpendicular CR, and connected by its Extremity F to the String MW. 
Then if a Power be applied to &, as the String NO ſupports the Arm of the Le- 
ver DE in the Direction NO, fo will the String SV ſupport the Arm CY in the 
Direction FN. So that if the Power be applied in & perpendicularly to the Arm 
of the Lever CF, the Tenſion of the String SN by the Power applied in K will 
be to the Power applied in & as the Arm CY to the Perpendicular CT let fall from 
the Point C upon the String SN. Whence if the Power applied in & be taken to 
the Weight FC in the Ratio, which is compounded of the Ratio of C7 to CR, 
and of that of D to DP, then the Tenſion of the String M by the Power ap- 
plied in will equal the Tenſion of the String VO by the Weight FG. But the Part 
FN of the String VO was before ſhewn to receive the ſame degree of Tenſion from 
the Weight J as the Part NO, by reaſon of the free Communication of both Parts 
of the String through the Nooſe at: So that the Part SV of this String will receive 
the ſame degree of Tenſion by the Weight FG, and by the Power applied in FG. But 
the Directions of theſe two Tenſions are contrary, that by the Weight FC being 
directed from S to IV, and that by the Power applied in & fromN'to &; being equal 
therefore and contrary, they ſuſtain, and counterbalance each other. Hitherto the 
String SNO has been ſuppoſed to be connected to the Arm AB of the Lever in the 
Point M; but the Part SNO being ſupported by theſe two contrary Powers in 
Aquilibrio, its Tenſion and Situation will remain the ſame, though the Connec- 


tion of the String with the Arm AB be looſed. Hence it follows that the String 


VO will contribute equally to the Suſtenſion of the Arm CD, and the Tenſion 
of the String KL required for its entire Support will be the ſame; whether the 
String be ſuſtained by the added Arm of the Lever CS, and the Power applied to 
it in H, or by the Connection of the String with the Arm AB in the Point M. 
the Arm C& and Power applied to it being removed; for the Arm CF has no In- 
fluence upon the Arms CD, or DE, but by the Intervention of the String NO. 
But now the compound Lever SCDE performs the Office of a Balance ſuſpended 
upon the Center C, C and CR being equal; wherefore the String XL ſuſtains 
the Exceſs of the Weight FG ſuſpended in E above the Power applied in FC. Take 
from the Weight FG the Portion FF equal to the Power applied in , and let 
fall from the Point C upon the String KL the Perpendicular C; then the Ten- 
ſion of the String KL will be to the Weight /G as CR to CM. 


THrvs is found the Tenſion of the String KL. To find the Tenſion of the 
String HI proceed thus. From the Center B let fall the Perpendicular & upon 
the Line EF, and apply at the Center B a new Arm BY to the Lever, equal in 
length to the Perpendicular BA, and connected to the String VM produced be- 
yond M by its Extremity 7. Then a Power being applied in I perpendicularly 
to the Arm BY, this Power will be to the Tenſion of the String MY cauſed by 


it, 
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it, as the Perpendicular BZ, which is let fall from B upon Y'N, to the Arm BY; 
and if the Power applied in be to the Weight FG in the Ratio, which is com- 
pounded of the Ratio of BZ to BA, and of D to DP, the Tenſion of the 
String MY by the Power applied in Y, and that of the String MNO by the 
Weight FJ will be equal, and have a contrary Direction. So that this Power be- 
ing applied in J, the String TMNO will preſerve the ſame Tenſion, and Poſi- 
tion, whether connected to the Arm AB in M, or not. In like manner a new 
Arm BT being added to the Lever at the Joint B of equal length with the Per- 


pendicular BA, and connected by its Extremity I to the String LK produced 
beyond K; if a Power be applied in I perpendicularly to the Arm Br, whoſe 
Ratio to the Weight V, that being the whole Weight, againſt which the String 
KL acts, ſhall be compounded of the Ratio of BA, the Perpendicular let fall from 
B upon TL, to BA, and of CR to C; then the String KL ſhall preſerve the 
ſame Tenſion and Poſition, whether connected to the Arm AB in the Point K, 
or not. Therefore the Connections of the Strings YMNO, and XL with the 


Arm AB in M, and K; BY, BT, and B being all equal, the Tenſion of the 
String HI will be that required to ſuſtain the Exceſs of the Weight FG above the 
Powers applied in 7, and T. But if the Strings TMNO, TX be connected in 
M and K, and the Powers applied to F and I be removed, the Tenſion of the 
String KI will be the ſame, becauſe the Powers applied in 7” and T have no o- 
ther Effect upon the Strings MNO, KL but the ſupplying the Place of the Con- 
nections in M and K; nor any Influence upon the Arms BC, CD, DE, when 


the Strings are connected in M and K. 


NOW from all which has been ſaid may be drawn this general Obſerva- 


tion ; That in theſe compound Levers, when a String lies over other Joints, be- 
ſides 
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ſides that it is principally deſigned to ſupport the. part of the Weight ſuſpended at 
the Extremity of the Lever, which ſuch a String ſupports at any other Joint, is to 
the whole Weight in the Ratio compounded of the Ratio of the Perpendicular let 
fall from that Joint upon the Part of the String, which is in the Direction of its 
Action upon that Joint, to the Perpendicular let fall from the ſame Joint upon the 
Line, in whoſe Direction the Weight ſupported acts; and of the Ratio of the Per- 
pendicular let fall upon this Line from the Joint, to whoſe Support the String prin- 
cipally contributes, to the Perpendicular let fall from this Joint upon the String. 


THIS is the general Rule for determining the effects of Muſcles, which lie 
upon ſeveral Joints bending the ſame way; for ſuch Joints do perfectly reſemble 
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the compound Levers, that have been now treated of. It next follows to ap- 


ply the Rule to ſome particular Inſtances. And in the firſt place we may learn 
from hence the reaſon why the Flexor of the ſecond Internode of the Fingers is 
not double in bigneſs to the Flexor of the third, as according to Borellis Doctrine 
it ought to have been; for the Examination of theſe Muſcles alone by the forego- 
ing Rule ſhews us that the Perfordins needs not be much, if at all, greater than 
the Perforans ; ſince we ſhall find that the Flexor of the third Internode ſupports 
near half the Action upon the ſecond Joint of any Power applied to the Extremity 
of the Finger, and acting perpendicularly againſt it; eſpecially if the Finger be in 
ſome meaſure bent, as moſt uſually it is in its ordinary Action. By the preceding 
Rule the Flexor of the third Internode ſupports a part of the Action of ſuch a Power 
againſt the ſecond Joint, arid that Part bears to the whole Action upon that Joint, 
the Ratio compounded of the Ratio of the Perpendicular let fall from the Center, 
whereupon the ſecond Joint moves, upon the Tendon of the Perforans to the Per- 
pendicular let fall from that Center upon the Line, in whoſe Direction the Power is 
applied to the end of the Finger, and of the Ratio of the diſtance of the Extremity 
of the Finger from the Center of the third Joint to the Perpendicular let fall from 
that Center upon the Tendon of the Perforans. But theſe two Ratios compound 
a Ratio not much differing from that of 1 to 2; ſo that the Muſculus Perforans 
ſupports about half the Action of the Power upon the ſecond Joint. But the 
Tenſion of the Muſculus Perforatus is to the Bower againſt which it acts, as the 
Perpendicular let fall from the Center of the ſecond Joint upon the Line, in whoſe 
Direction the Power acts againſt the Extremity of the Finger, to the Perpendicular 
let fall from the ſame Center upon the. Tendon of the Muſcle; and there remain- 
ing no more than about half the Weight for this Muſcle to a& againſt, its Ten- 
ſion will be to the whole Weight as about half the firſt Perpendicular to the ſe- 
cond. Bur this Ratio, in the Situation of the Finger and of the Line of Direction 
the Power acts in, which we have here ſuppoſed, is little different from that of 
the diſtance of the Center of the third Joint from the end of the Finger to the 
Perpendicular let fall from that Center upon the Tendon of the Perforans; which 
latter Ratio is the ſame with that of the Tenſion of the Perforans to the whole 
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Power ſupported. Hence it appears, that in theſe Muſcles are required for the or- 
dinary Actions of the Fingers no very different degrees of Tenſion; and conſe- 
quently the Muſcles themſelves on this Account ought to be about the ſame Size. 
It is farther worth notice in this Place, that the Perforatus acts with ſomewhat 
greater advantage upon the ſecond Joint than the Perforans does; for the Tendon 
of the Perforans paſſing under that of the Perforatus, raiſes the latter to a greater 
diſtance from the Bone. 


THrvs far we ſce, that the Flexor of the ſecond Internode of the Finger needs 
ſcarce exceed the Flexor of the third ; but the firſt of theſe Muſcles is found 
not only no greater than the other, but even conſiderably leſs; the reaſon where- 
of is to be drawn from another Conſideration, namely from the Structure and Diſ- 
poſition of thoſe Muſcles, whoſe office it is to bend the firſt Joint of the Fingers, 

"Theſe Muſcles are the Lumbricales and Interaſſei, which are partly inſerted into 
the firſt Bone of the Fingers, and partly form Tendons, which paſſing on the in- 

f ner ſide of the firſt Joint, are united with the Tendons of the Extender of the Fin- 
gers, and accompany them through their whole length. By which Formation 

theſe Muſcles extend in ſome ſmall degree the ſecond Joint of the Fingers, and 

's . much more powerfully the third, and at the ſame time they are Flexors of the firſt 
Joint. As Falloppius made a very great Diſcovery in obſcrving that theſe Muſcles 
extend the ſecond and third Joints of the Fingers *, ſo Veſalius's Sentiment that 
they likewiſe bend the firſt Joint f ought not to be neglected, ſince there are no 
other Muſcles allotted to that Office, and yet without particular Flexors of this 
Joint the Motion of the Fingers would be imperfect; for if the preceding Rule be 
applied to the Perforans and Perforatus at the firſt Joint of the Finger, they will 
be found each to ſupport about one third part of the influence upon this Joint 
of the Power applicd to the Extremity of the Finger; and will leave one third part 
to be ſupported by Muſcles proper to this Joint. But now theſe Lumbricales and 
Interoſſei by the forementioned Diſpoſition of their Tendons, while they bend the 
firſt Joint, act againſt the Benders of the ſecond and third, but chiefly againſt the 
Flexor af the third; inſomuch that the Flexor of the third Joint ought to bear a 
greater Proportion to the Flexor of the ſecond than would otherwiſe have been 
neceſſary. Moreover, the Lumbricales ariſe from the Flexor of the third Inter- 
node, whence this Muſcle ought to be ſtill larger, to enable it not only to exe- 
cute its own office, but likewiſe to ſuſtain the Lumbricales in the Performance of 


theirs. 


WHAT has here been ſhewn of the Muſcles of the Fingers contributing to 
the Support of all the Joints, over which their Tendons pals, leads us to one great 


. Obſerv. Anatom. in Oper. fol. 243. 
+ De corp. human. fabric. Lib. 11. c. 43. & Obſerv. Fallop. examen. p. 71. 
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Deſign in this Contrivance of laying Muſcles over ſeveral Joints, which is, that 
in thoſe Joints, which bend the ſame way together, the ſame Muſcle might be 
ſubſervient to more Joints than one. Thus the Perforazs, beſides the third Joint 
of the Fingers, which it alone ſuſtains, aſſiſts in ſupporting not only the two o- 
ther Joints of the Fingers, as has been ſaid, but likewiſe the Wriſt: The Perfora- 
tus beſides the ſecond and firſt Joints of the Fingers aſſiſts in ſupporting the Wriſt 
and Elbow Joint, it ariſing from the Humerus: and the Lnmbricales have added 
to their Office of ſupporting the firſt Joint of the Fingers, another of * the 
Flexors of the Wriſt. 


Tuoven we find too, that a Muſcle may paſs over a Joint without ſenſibly 
contributing to the Motion of it, which I take to be nearly the Caſe of the Pal- 
maris longus, and the two Flexors of the Wriſt in reſpect of the Joint of the Elbow. 
The Palmaris ariſes from the very Apex cf the internal Tubercle of the Hume- 

1s; fo that its Origin is juſt in the Axis, upon which the Joint moves, and there- 
fore can have no effect upon it. The two Flexores Carp: take their Riſe from 
the ſame Tubercle of the Humerus, on each fide the Head of the Palmaris, and 
contiguous to it: Wherefore they have their Origin ſo near to the Axis of the 
Joint, that their effect upon the Motion of it mult be very inconſiderable. Beſides, 

the ſmall diſtance the Heads of theſe Muſcles have from the Axis of the Joint in 
the Flexor radialis is toward the Inſide, in the Flexor ulnaris toward the Outſide : 
And what the Muſcle which ariſes on the Inſide of the Axis, contributes to the 
Flexure of the Joint, that which lies on the Outſide will contribute to the Exten- 
ſion of it. So that when theſe Muſcles act together, as they do when they bend 
the Wriſt, or reſiſt to the Extenſion of it, they deſtroy each other's Action upon 
the Joint of the Elbow, and in this Caſe have more certainly little or no effect 


upon it. 


HN ck it ſhould ſeem, that theſe Muſcles are laid over the Joint of the Elbow 
only for the more convenient Situation of them. Which probably is one Deſign 
likewiſe in giving the Gaſterocnemins externus its Riſe from the lower Head of the 
Thigh Bone; for that, as has been ſhewn, by paſſing over the Joint of the Knee 
makes a greater degree of Force neceſſary in the Muſcles of the Knee, which act 
with it, than would elſe be needful; fo that this Muſcle is fo far from aſſiſting to 
the Support of the Knee, that it has the contrary effect. Though-another Intent 
may likewiſe be allowed of, which is, that the Muſcle, when both the Joints over 
which it lies, are extended, ſhould not be conſiderably ſhorten'd, and fo preſerve 
the Force of its Action more entire. And this ſeems more evidently to be inten- 
ded in the Flexors of the Tibia. For by an Experiment of Borelli, which ſhall 
preſently be more particularly ſpoke to, we find theſe Muſcles by being contracted 
to loſe conſiderably their Force . But by giving them their Origin from the Os 


De mot. Animal. Part. I. cap. 1x. pag. ft, 52. 


Iſhii, 
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Iſchii, and ſo making them common to the two Joints of the Hip and Knee, theit 
length is pretty nearly preſerved the ſame in their ordinary Action, which is in 
walking, in which when the Knee is bent by theſe Muſcles, the Thigh Bone is 
drawn forward. 


T HERE is another uſe likewiſe of extending Muſcles over ſeveral Joints, which is 
the procuring to them a length capable of a ſufficient degree of Contraction, without 
too great a Diminution of their Force. The Flexors of the ſecond and third Inter- 
nodes of the Fingers, did they only paſs from Joint to Joint, would be too ſhort to 
be capable of giving the Fingers their neceſſary Motion. This Obſervation will ſhew 


us the Reaſon of the Contrivance of the Muſcles of the Back. For as the Back could 
not be ſupported by one ſingle Muſcle, whoſe Fibres ſhould paſs quite from one end of 
the Spine to the other; ſo on the contrary, had theſe Muſcles been compoſed of Fi- 
bres, paſſing only from Vertebra to Vertebra, each of them inſerted into the Vertebra 
immediately ſucceeding that, from whence it aroſe, the Back could not have received 
any conſiderable degree of Motion,” but muſt have been almoſt rigid. That one 
ſeries of Fibres paſſing from one Extremity of the Spine to the other, could not 
ſupport the Back, will thus appear. When the Spine is incurvated by a Burden 
laid upon the Shoulders, the Force which muſt be exerted by the Muſcles of the 
Back to ſuſtain any given Joint of the Spine is to the Weight of the Burden, and 
of the Part of the Body above the Joint as a Perpendicular let fall upon the Muſcles 
from the Center, upon which the two Yerrebre forming the Joint turn, to the 
Perpendicular let fall from the ſame Center upon the right Line drawn perpendi- 
cular to the Horizon, through the common Center of Gravity of the Burden, and of 
the Part of the Body above the Joint. Burt if the Spine were ſupported throughout 
by one Muſcle, the muſcular Force applied to every Joint would be the ſame; and 
the Perpendiculars let fall from each Joint upon the Lines paſſing through the 
common Centers of Gravity of the Burden, and of the Parts of the Body ſuperior to 
the reſpective Joints perpendicular to the Horizon would be required to bear to 
each other certain Proportions; which when deviated from, as could hardly be 
avoided in any Caſe, fo that any of theſe Perpendiculars ſhould become lon ger, 
than according to the required Proportion, the Joint belonging to it could not be 
ſupported by that Force, which ſupported the reſt. To provide againſt this In- 
convenience, the Muſcles of the Spine are compoſed of ſhort Fibres reaching over 
but a few Joints, by which means every part of the Spine has Fibres peculiar to 
it, to exert that degree of Contraction required to ſuſtain the Part they belong to, 
independent of the reſt. And on the other hand by extending theſe Fibres over 
more Joints than one, a length is given them ſufficient to admit in the Back a 
convenient degree of Motion, 


I SHALL now proceed to take into Conſideration the Experiment of Borelli 
mentioned a little before, it is, that if the Thigh be held in that Poſition to the 
Trunk 
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Trunk of the Body, it is in, when we ſtand erect; then if the Tria be likewiſe ex- 
tended, the Flexors of the Tibia will ſurmount near twice the Reſiſtance applied 
to the Heel, as when the Tibia is bent to a right Angle with the Thigh *. Where- 
as on the contrary by another Experiment it is found, that when the Humerus and 
Cubit are extended parallel to the Horizon, the Flexors of the Cubit will not ſup- 
port ſo great a Weight applied in the Hand by a fifth Part, as when the Humerus 
is applied to the Side, the Body being erect, and the Cubit bent to a right Angle 
with it f. 


Tut Cauſe of this Difference is to be taken from the different Structure of the 
two Joints, and different Situation of the Muſcles; which move them. 


Ix the firſt Place then the Joint of the Elbow, being deſigned to act in all de- 
grees of Flexure indifferently, is an Articulation of a cylindrical Head in a very 
deep Sinus, whole Figure adequately fits it. On the other hand the Knee is prin- 
cipally employed with the Tihia extended, for which reaſon this Joint is ſo contri- 
ved and framed, that the Extenders of the Tibia ſhall act with as great a Force as 
poſſible in that Poſition of the Tibia. With this Deſign the lower Heads of 
the Thigh Bone articulated with the 775i are formed of an oval Figure, ſuch 
that their Section by a Plane perpendicular to the Axis of the Motion of the 
Knee will approach to the Figure of an Ellipſis, whoſe longer Axis produced will 
make an acute Angle with the Fore-part of the Thigh Bone: This Contrivance 
removing the Axis of the Motion towards the hinder Part of the Thigh Bone, and 
at a greater diſtance from the Tendons of the Extenders of the Tibia, than that 
Axis could have had, if theſe Heads had been cylindrical or ſpherical, unleſs the 
Joint had been made unſizeable and gouty. Though in order that this might com- 
pleatly anſwer the Deſign intended, a farther Contrivance was likewiſe neceſſary. 
In the Elbow the Head of the Humerus being cylindrical, it would admit of being 
lodged in a deep Sinus: but the Heads of the Thigh Bone being of an oval Figure 
could not act with ſufficient Freedom in ſuch a one; and therefore we find the . 
nus's in the Tibia, which receive the Heads of the Thigh Bone to be ſhallow. 
But the Hinus of the Ulna being fo large and deep, is formed laterally in the 
Bone with ſufficient Security to the Joint; which the Sinus of the Tibia by reaſon 
of their Shallowneſs could not. And by this lateral Diſpoſition of the Sinus of 
the Ulna, the Tendons of the Muſcles, which extend the Cubit, being connected 
to the Extremity of the Lua, continue ſtreight, without being inflected over the 
Joint, when the Arm is bent: But the Tendons of the Muſcles extending the Tibia 
will undergo ſuch an Inflection, and thence are expoſed, when the Joint is much 
bent, to ſlide off from it, and become unkit for their Office, unleſs by ſome additio- 
nal Contrivance ſecured. The moſt proper for which Purpoſe in Muſcles of fo 
great Strength, is the lodging their Tendons in a Huus formed on the fore part 


* De mot. Animal. loc. ſupra citat. 
+ Ibid. Prop. 22, 23. pag. 43, 44+ 
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of the Thigh Bone; and ſuch a Huus we find there, But becauſe the depreſſing 
the Tendons in ſuch a Sinus would in part fruſtrate the principal Deſign, name- 
ly that of removing the Tendons to the greateſt diſtance from the Axis of 
the Motion; to avoid this the Patella is placed under the Tendons, and connected 
to them, fitting the Sinus in the Thigh Bone, and ſo ſecuring the Tendons from 
ſliding off the Joint; and yet preſerving the diſtance of them from the Axis of Mo- 


tion, nay increaſing it. 


Bur as this Structure of the Knee augments the Action of the Extenders of the 
Tibia, ſo it will have the contrary effect upon the Flexors; for the oval Figure of 
the Heads of the Thigh Bone removing the Axis, upon which the Joint turns, to- 
ward the hinder Part of the Bone, places it nearer to the Tendons of the Flexors 


than it would otherwiſe be. 


Tuts are the Effects, the Structure of the Knee has upon the Muſcles, when 
the Joint is extended. As the Knee is bent, the oval Figure of the Heads of the 
Thigh Bone will force the Axis of Motion continually to recede backwards; which 
would cauſe it to approach the Tendons of the Flexors, and become nearer to 
them, when the Knee was bent, than when extended; but that thoſe Tendons are 
inſerted into the Tibia in ſuch a manner, as obliges them, at the ſame time the 


Axis approaches toward them, to riſe from the Joint; which they do fo conſide- 
rably, that their diſtance from the Axis of Motion, if not increaſed, does by no 


means ſeem to be diminiſhed by the Joint's being infected. From hence may be 
drawn this Remark, as the Reſult of what has been here ſaid, that theſe Muſcles 
do not appear leſs conveniently ſituated to act upon the Thi when the Knee is 
bent, than when extended; but that the Diminution of their Force is entirely to 
be aſcribed to the Alteration made in the Muſcles themſelves by being contracted, 
and that they loſe their abſolute Force in no leſs Proportion, than that in which 

the Weight applied to the Heel is diminiſhed. | 


Wur the Flexors of the Cubit do not in the ſame manner loſe part of their 
Action upon the Arm by the bending of the Elbow in the recited Experiment, but 
on the contrary have it augmented, comes next under Conſideration. And in the 
firſt place it is to be obſerved, that the Os Femorrs in the Experiment upon the 
Flexors of the Tibia has the ſame Situation in reſpect of the Os Innominatum, from 
whence thoſe Flexors riſe, in both Caſes; but in the Experiment upon the Arm 
the Humerus does not preſerve in both Caſes the ſame Poſition with reſpe& to the 
Scapula; being applied contiguous to the Side, when the Elbow is beat, and exten- 
ded to a right Angle with the Trunk of the Body in the other Caſe. Upon this 
account the Biceps, one of the Flexors of the Arm, ariſing with both its Heads 
from the Scapula, will be no ſhorter with the Elbow bent, than with it extended; 
and therefore however its Force might diminiſh by its being ſhorten'd, in this Ex- 
periment, it will act with no leſs a degree of Force in one Caſe than in the other; 


4 nay, 
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nay, mult act with greater Force, when the Elbow is bent, its Tendon riling then 
a little from the Joint. Borelli does not ſay whether the Experiment was made with 
the Arm extended forward, or laterally, nor is it of great Importance to know that 


- Circumſtance; for though the two Heads of the Biceps will not in both Caſes be 


at the ſame diſtance from the other Extremity of the Muſcle, yet are they fo diſ- 
poſed, that whenever one Part of the Muſcle is any thing relaxed, the other will 
be proportionally diſtended, one of theſe Heads paſſing on the Inſide, the other on 
the Outſide of the Shoulder Joint. Thus much of the Biceps. The Brachiæus 
internus ariſing from the Humerus, will by bending the Elbow be too much ſhort- 
ned to preſerve its Force entire, but muſt in all Probability be render'd ſo much 
weaker, as to make ſome farther Aſſiſtance neceſſary to move the Cubit with grea- 
ter Force when bent, than when extended. For the Force of this Muſcle bears fo 
great a Proportion to that of the Biceps, that the loſing any great part of the Ac- 
tion of this, if it does not leſſen the united Action of both, and diminiſh the Force 
with which the Arm is bent, muſt at leaſt fo far abate their Force, as to render 
them incapable of ſupporting a Weight ſo much as a fourth Part greater in this 
Caſe than in the other, unleſs they be aſſiſted by ſome other Muſcle, which like 
the Biceps ſhould have its Force increaſed by the bending of the Arm, and be like- 
wiſe ſo large, that the Action of the Brachiæus internus (hall bear but a moderate 
Proportion to the whole Force with which the Arm is bent. Such a Muſcle I take 
to be that uſually called Rad Supmator longus, a large Muſcle, and without doubt 
a Flexor of the Arm; for it is to be perceived externally by the Touch to a& very 
ſtrongly when the Arm is forcibly bent; and beſides, by having its Origin at a 
great diſtance from the Joint, it riſes when the Elbow is bent, very high from it; 
probably not a little more than is ſufficient to compenſate what Diminution i may 
ſuffer in its Action by being ſhorten'd. 


THE Action of Muſcles lying over a Plurality of Joints having been thus 
largely explained, the firſt general Head of this Diſcourſe may now be brought to 
a Concluſion, by adding only a few Words concerning the Action of a ſort of 
Muſcles not employed in moving any ſolid Part. I mean the Sphincters; whoſe 
Action upon the Bodies included within them, I ſhall now explain. 


LET ABCD be a String in the Figure of a regular Polygon ſuſtained by Pow- 
ers applied to each of its Angles A, B, C, D, E in the Direction of the Lines 
AF, BG, CH, DI, EK, making equal Angles each of them with the Sides of 
the Polygon including the Angle to which the reſpective Power is applied. I ſay 
in the firſt place the Powers are all equal, as likewiſe the Tenſion of every Side of 
the Polygon. Draw EB and produce FA to L; then the Angles under FAB, FAE 
being equal, for that is ſuppoſed, and the Power applied in A ſupported by the Ten- 
ſion of the Sides AB, AE of the Polygon, the Tenſion of AB is to half the Pow- 
er applied in A as AB to AL. In like manner drawing AC, and producing GB 


ro 
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to M, the Tenſion of AB is to half the Power applied jn B as AB to BM. But 
becauſe the Figure ABCDE is a regular Polygon, the Lines AL and BM are e- 
qual; the Power therefore applied in B is equal to that applied in A. In the ſame 
manner the Power applied in C will be equal to that in B, and fo of the reſt. 
Wherefore the Powers applied in 4, B, C, D, E are all equal one to another. 
But the Angles under FAE, FAB, GBA, GBC, HCB, HCD, IDC, IDE, 
KED, Ed are all equal, whence the Powers applied in 4, B, C, D, E being 


equal, it is evident, that every Side of the Polygon will ſuffer an equal degree of 
"Tenſion, 


Isar again, the Sum of all the Powers is to the Tenſion of the String, as the 
length of the String to the Semidiameter of the Circle circumſcribed about the 
Polygon. f 

Dxscr1Bs about the Polygon a Circle, and produce AL till it meet the Cir- 
cumference in V; then is AN the Diameter of the Circle, becauſe it divides the 
Angle under EAB of the Polygon into two equal Parts; and BL is perpendicular to 
AN, therefore as AB to AL ſo NA to AB. But as AB to AL ſo is the Ten- 
ſion of the Side AB of the Polygon to half the Power applied in 4 Whence 
as AN to AB ſo is the Tenſion of the Part AB of the String to half the Power 
applied in A. But as AB to the whole length of the String ABCDE, fo half 
the Power applicd to half the Sum of all the Powers, they being equal to one an- 
other, and equal likewiſe in Number to the Sides of the Polygon. Wherefore by 


Equality as AN the Diameter of the Circle to the length of the String, fo is the 


Tenſion of the Part AB of the String, or the Tenſion of the whole String, for 
every Part of it has been ſhewn to be equally tenſe, to half the Sum of the Powers 
applied in 4, B, C, D, E. And laſtly, as half the Diameter of the Circle to 


the length of the String, ſo is the Tenſion of the String to the Sum of all the 
Powers. 


— 


FARTHER, 
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FARTHER, if in the room of the Powers, paſſive Reſiſtances only be applied to 
the Points, A, B, C, D, E, and the String be endued with a Power of Contracti- 
on, the Force, the String contracts with, will be to the Force, impreſſed upon 
all the Reſiſtances, as the Tenſion of the String in the other caſe to the Sum of 
all the Powers, that is, as the Semidiameter of the circumſcribed Circle to the 
length of the Stting. But if the number of theſe Reſiſtances, and of the Sides of the 
Polygon be continually encreaſed without limit, the Polygon will at laſt coaleſce with 
theCircle circumſcribed, and the Length of the String will be the Circumference of 
that Circle. In this caſe therefore the Force of the String's Contraction will be to 
the Force, with which it acts upon Reſiſtances applied to every point of the Cir- 
cumference of the Circle, or to its Preſſure upon the whole Surface of a Body, 
which ſhould adequately fill the Circle, as the Semidiameter of that Circle to its 
Circumference. And the Power, with which the String contracts, will be to the 
Force, with which any given Part of it acts upon the Body lodged in its Con- 
cavity, as the Radius, with which the Arch it is formed into is deſcribed, to the 
length of ſuch Part. Thus therefore may be determined the action of the Sphinc- 
ters upon the Bodies they encompaſs. 


PART 
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| PART II. 


AVING thus attempted to explain the effects of the Muſcles upon the Parts 

they are appointed to move, I ſhall now proceed to the other Head of my 

delign, and make ſome enquiry about the cauſe, that contrets the Muſcles, by 

taking into conſideration one or two of the moſt received opinions concernin g that 
matter, 


As it was obſerved at the beginning of this Diſcourſe, that the Muſcles conſiſt of 
two Parts, the, Tendons and the fleſhy Fibres; whereof the fleſhy Parts only are 
found to ſuffer a change in the action of the Muſcle; therefore to diſcover the 
immediate cauſe of muſcular Motion, it appears neceſſary to enquire particularly A 
into the Structure of theſe fleſhy Fibres. 0 


AccorDixGty moſt of the late writers upon this Subject have ſuppoſed theſe 
Fibres to be formed into Velicles or Cells, whoſe inflation and diſtenſion by ſome 
fluid within them they conclude to be the cauſe, that contracts thoſe Fibres, and 
the Muſcle. 


Now whereas this opinion has not been confirmed by any direct proofs, but is an 
Hypotheſis only, and well received on no account ſo much as the extreme difficulty 
of conceiving any other means that might ſo eaſily produce the effect under conſi- 
deration ; our firſt ſtep ſhall be to examine what degree of probability may juſtly be 
allowed to this veſicular Structure of the muſcular Fibres; and afterwards we ſhall 
likewiſe conſider the moſt approved Conjectures, that have been made at the Cauſe, 
whereby the Juices contained in theſe Cells might be inflated. And fince the veſi- 
cular Hypotheſis requires the Fibres, when contracted, to encreaſe in Thickneſs by 

the Enlargement of their Cavities, it ſhall firſt be ſhewn, what increaſe in theſe Ca- 
* vities of the Fibres will be conſequent upon any propoſed degree of the Fibres Con- 
traction; in order to make a judgment whether the Intumeſcence, that may ſeem 
neceſſary to be aſcribed to the Fibres and to the whole Muſcle upon this Principle, 
agrees with. whar is obſerved in the motion of the Muſcle, 


Bur in order to this it muſt be firſt obſerved, chat according to the degree of 
Contraction it ſhall be found neceſſary to aſſiga to the Muſcles, theſe Cavities may 
be ſuppoſed differently formed. If it be defired to give the Fibres as great a con- 
tractile Power as this Hypotheſis can admit of, we muſt ſuppoſe the Fibres to be 
compoſed of compleat Bladders connected together by a ſmall part only of their 
ſuperficies in the manner they are uſually delineated *: And upon this ſuppoſition 
the Fibre may contract into leſs than to half its length, as ſhall hereafter be 
ſhewn. But if a leſs degree of contraction be ſufficient to anſwer all the appea- 
rances of muſcular Motion, then the Fibres may be ſuppoſed hollow Cylin- 


Vid. Fig. 2, 3, 4» f. in Jo. Bernoulli Diſſert. de Mot. Muſcul, þ 
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ders as ABCD, divided into cells as AB FEE, EFGH, GHDC, eicher by tranſ- 
verſe membranes of ſufficient Strength, or by being inveſted at the proper Intervals by 


A B 
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annular Ligaments, that may hinder the parts they bind from yielding to the expan- 


ding Fluid, while the intermediate parts are protruded outwards, and the Fibre re- 
ceive the Figure IR LMNOPS, 


Ix the next place we muſt enquire into what kind of Figure the ſides of theſe 


Veſicles will be expanded. The celebrated John Bernoulli attributes to them a cir- 
cular Figure; but the calculations, upon which he grounds his aſſertion, are thus 
far deficient, that he conſiders theſe cells as plane Figures, and not as Solids made 
by the revolution of a plane Figure about an Axis, as they really are. Accordingly 
upon a ſtrict Enquiry we ſhall find this circular Figure ſomething diſtant from the 

truth. If the cells of the Fibres are diſtended by an included Fluid, it is evident 
that the Figure they mult take, will be that, which will admit of the largeſt Cavity, 
that can be in any given diſtance between the Baſes of the Cells; and the Coats of 


theſe Cells being ſuppoſed to yield without reſiſtance to their dilatation in breadth, 
and only in length to remain undiſtendible, the Enlargement or Diminution will 
wholly depend upon the Figure of the Arch, into which their Sides are bent. 


Ix order therefore to determine this Figure we muſt have recourſe to the Pro- 
blem concerning iſoperimetrical Curves long ſince celebrated among the Geometers ; 
ſo much of which Problem, as relates to our preſent 2 ſhall here likewiſe be 
conſidered in the following Propoſitions. 


oro 1 


THREE Points in the circumference of a Circle being given, and from them 
three parallel right lines being drawn, as likewiſe two Chords from the middle point to 
the two others; then if any point be taken in the middle parallel, from whence 
perpendiculars ſhall be let fall upon the Chords, I ſay, the Diſtances between the 


parallels being diminiſhed without limit, the ultimate Ratio of the Segment of the 
middle 
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middle parallel, intercepted between the point laſt affumed and the circumference | 
of the Circle, to the difference between the Segments, cut off from the Chords by 
the perpendiculars let fall upon them, will be the ſame, as the Ratio of the ſemi- 
diameter of the Circle to half the diſtance between the extreme parallels. 


Ix the Circumference of a Circle whoſe Center is A let the three points afſumed 
be B, C, D, and thethree parallel right lines BE, CF, DG, aslikewiſe the Chords 
BC, CD; Let H be the point taken in CF the middle parallel, the perpendiculars 


LY 


HT, HK being let fall from this point H, upon the Chords BC, CD, cutting off from 
thoſe Chords the Segments CI, CK. If the Diſtances between the parallels BE, CF, 
DG are diminiſhed without limit, I ſay the ultimate Rario of CH to the diffe- 
rence between CI, CK is the ſame with that of the ſemidiameter of the Circle 
to half the Diſtance between the parallels BE, DG. 


Lzr ALM be drawn perpendicular to DG, CFand BE. Let the ſemidiame- 
ters AN, AO be drawn perpendicular to the Chords BC, CD, and let NP, 
A be drawn perpendicular to AM. This preparation being made, becauſe AN 
and H are both perpendicular to the ſame line BC, they are parallel; and NP, 
HC are alſo parallel, being likewiſe perpendicular to the ſame line AM, therefore 
the Angles under ANP, IHC are equal. Whence the rectangular triangles IH C 
NAP are ſimilar, fo that HC ſhall be to CI as the ſemidiameter AN to AP: In 
like manner the triangles OA, H KC are ſimilar, and HC to CK as the ſemi- 
diameter AO to AD, Therefore becauſe HC was to CI as the ſemidiameter AN to 
AP, it follows that HC is to the difference between CT and CK as the ſemidiameter 
of the Circle to P, But now the points B, C and D approaching without limit the 
ultimate Ratio of P © to ML the diſtance between the parallels BE, D& will be 
that of x to 2, whence the ultimate Ratio of HC to the difference between CI, CK 
will be that of the ſemidiameter of the Circle to half the diſtance between the ex- 
treme parallels BE, DG. 
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TVo Curves, deſcribed to the ſame Abſciſſe with their reſpective Ordinates per- 
pendicular to it, being ſo related to each other, that every Ordinate of one Curve 
bear conſtantly the ſame relation to that Ordinate of the other Curve, which lies in 
a direct Line with it, independent on any other variable Magnitude; I ſay if one 
of the Curves be of that Form, whereby the other Curve ſhall comprehend a grea- 
ter Space than if the firſt Curve received any other Form, while it continued of the 
fame length, then this firſt Curve ſhall be concave towards the Axis, when the 
Ordinates of the two Curves encreaſe together, otherwiſe it ſhall be convex to 


its Axis, 


Ler the two Curves * be AB, CD, their common Abſciſſe E F, the Perpendi- 
culars to this Abſcifle, AE, BF being Ordinates in the Curve AB, and EC, FD 
Ordinates in the Curve CD; the adjoining Ordinates of the Curves AB, CD bea- 
ring conſtantly the ſame relation to each other independent on any other variable 
| Magnitude; then let the Curve AB be of that Form, that the ſpace ECD F ſhall 8 
be greater than could be comprehended by a Curve generated from any other Curve 
paſſing through the Points 4, B, and of the ſame length with the Curve AB, 
in the ſame manner as the Curve CD is generated from this Curve AB. This 
being ſuppoſed, I ſay, when the Ordinates of the two Curves bear ſuch a relation 
to each other, that the greater Ordinates in one of the Curves correſpond to the 
greater Ordinates of the other, then the Curve AB is concave to the Axis E, 
otherwiſe it is convex to it. | 


Ir poſſible let the Curve AB be convex to the Axis, when the Ordinates of the 
two Curves are ſo related to each other as to increaſe and decreaſe together. Take 


in the Curve AB two Points &, H, and to the Abſciſſe E F ordinately apply G IK, 
HLM. Divide IL into three equal parts in the Points M O, ordinately apply- 
ing PN, ROS. Join the Chords GP, PR, RH, and draw three other Lines 
GT, TV, VH, whoſe ſum ſhall be equal to the ſum of the three Chords GP, PR, 
RH; ſo that NT be greater than M and O/ leſs than OR. Through the PointsG,7; 
VA, let ſome Curve Line be deſcribed equal in length to the Curve paſſing through 
the points G, P, N, H, and let the Curve K&M be generated from the Curve 
paſſing through C, 7, /, H in the ſame manner as the Curve K 9 SM is generated 
from the Curve G PRH. Now the Curve CD being fo formed from the Curve 
AB, that the greater Ordinate in the Curve CD correſponds to the greater Ordi- 
nate in the Curve AB; NP being leſs than NT, N 9 ſhall be leſs than NY; 
and O / being leſs than OR, OX hall be leſs than OS. Again, becauſe the ſpace 
ECKQSMDF generated from the Curve AGPRHB is greater than the ſpace 


* Vid. Fig. Pag. xxxix. 
; K generated 


XXXviii INTRODUCTION. 


generated in like manner from any other Curve drawn through the points A, B, 
of the ſame length with the Curve AGPRHB, the ſpace ECK 9 SMD F is grea- 
ter than the ſpace EC RM XM DF, and the ſpace IX 9 SML greater than the 
ſpace IK XML. In the next place, let the Points J, L approach without limit, 
and the ſpace IX 9 SM L will coaleſce with the ſpace included by the Lines &, II., 
LM, and the parabolical Line deſcribed by Sir //aac Newton's Method of Differences 
through the Points X, ©, S, M; in like manner the ſpace IX XML. vill alſo 
coincide with the ſpace included by the Lines KI, IL, LM, and ſuch a paraboli- 
cal Line deſcribed through the Points K, V, A, M. Therefore the ſpace con- 
tained by the parabolical Line paſſing through the Points X, Q, S, M js” greater 
than that comprehended by the parabolical Line paſſing through the Joint K, 
N, M, M. But the firſt of theſe parabolical ſpaces is one eighth part of the Rect- 
angle under IL, and under the ſum of IX, LM together with three times the ſum 
of N, OS; likewiſe the latter parabolical ſpace is one eighth part of the Rectan- 
gle under IL, and under the ſum of IK, LM together with three times the ſum 


of N, OX. Therefore the ſum of IK, LM together with three times the 


ſum of NS, OS is greater than the ſum of IX, LM together with three times 
the ſum of VM, OX; and the ſum of ND, OS is greater than the ſum of N, 
OX; and in the laſt place, deducting O X and V, A will be greater than Q 
Again, NQ, N, OS, O.X bearing the ſame relation to NP, NT, OR, OV 
reſpectively, the Points NV, O approaching without limit, when the ultimate Na- 
tio of Q to SXis a Ratio of leſſer inequality, the ultimate Ratio of PT to VR 
ſhall likewiſe be a Ratzo of leſſer inequality; that is, PT ſhall be leſs than RV. 
Farther, let PR, T/ interſect each, other in T, and let YZ be drawn; then be- 
tween P and E taking any Point T, let the three Lines GT, Ta, A H be drawn, whoſe 
ſum ſhall be equal to the ſum of the three Chords GP, PR, RH. Which being done, 
as it has now been proved, that when M is greater than NP, and OV leſs than 
OR, PT is leſs than VR; fo after the ſame manner it will appear, that NT being 
leſs than NP, and OA greater than OR, PT is greater than RA. Moreover, let 
TTe and e H be drawn; then PT being leſs than RY, PT which is greater 
than Ra, ſhall be leſs than Re, and therefore Ro greater than Ra; and in the 
laſt place the ſum of the Lines I A, AH greater than the ſum of the Lines e, H, 
becauſe the point © falls within the Triangle made by the Lines Ta, AH and the 
right Line that would join the points T, H. 


N ow with the Center Y deſcribe the circular Arches Ta 8, Ve ; with the Cen- 
ter & deſcribe the Arch Tux, GP being produced to u, and GT to x; laſtly, with 
the Center I deſcribe the Arch /au, HR being produced to 2, and H © to . 
Draw TE parallel to @ P, and the Chord 77 f; then is TE greater than Tx and Py 
leſs than Py; fo that the Ratio of IT to 7 P, which is the ſame with the Ratio 
of TE to Py, is greater than the Ratio of Ix toPy. Likewiſe, drawing Px paral- 
lel to T2, ſince Pr is greater than Pa, the Ratio of Tg to Pa exceeds the Ra- 
rio of IS to Px, and therefore yet more exceeds the Ratio IT to TP; in like man- 
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ner the Ratio of to VN is greater than the Ratio Ou to N, and the Ratio of 
O to Re greater t han the Ratio of OY to HN. Therefore becauſe T is to TP 


as to N, the Ratio of IT to TP is greater than the Ratio of the ſum of Tu, 


B 


D 


o to the ſum of Pu, Ra, and the Ratio of the ſum of TGA, Pa to the ſum of 
OC, Re greater than the Ratio of T to TP. Whence the Ratio of the ſum of 
TP, OZ to the ſum of Pa, Re is greater than the Ratio of the ſum of Tx, G 


to 
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to the ſum of Py, Ra. But the ſum of GP, PR, RH being equal to the ſum 
of GT, TV, VH, and alſo GT equal to Gn, 7 equal to as, and H equal 
to Ha, deducting from the preceeding ſums the ſum of GP, TY and RH, there 
will remain the ſum of Pa, Re equal to the ſum of Py, Ra. Since therefore the 
Ratio of the ſum of TB, O to the fum of Pa, Re is greater than the Ratio of 
the ſum of Iz, Ow to the ſum of Py, Ra, the ſum of TP, Ot is greater than 
the ſum of Iz, ©u. Hence g being equal to 77, Cx equal to GT, and Hu e- 
qual to HV, if to both the preceeding ſums be added the ſum of CT, TY, OH, 
the ſum of GT, Te and © Z will be found greater than the ſum of G7, TY and 
VH; which latter ſum is equal to the ſum of GP, PR and RH, equal to the ſum 
of Gr, Ta, anda H: Therefore taking away GT from the firſt and laſt of theſe ſums, 


there remains the ſum of TO, H greater than the ſum of FA, AH; but it has 


been likewiſe ſhewn that the ſum of a, A H is greater than the ſum of Te, e ½, 
which is an abſurdity: Therefore the Curve AB is not convex to its Axis, when the 
Ordinates of the two Curves AB, CD increaſe and decreaſe together. And after the 
ſame manner is ſhewn that the Curve cannot be concave to its Axis, when the 
Ordinates in one of theſe Curves increaſe, while the Ordinates in the other decreaſe. 
It remains therefore chat the Curve AB be concave to its Axis in the firſt caſe, 
and convex to it in the latter. 


PROPOSITION II. 


THE ſame things remaining as before, if one of the Curves includes the grea- 
teſt ſpace that can be included by a Curve generated in the manner propoſed from 
any Curve of the ſame length with the other; the Ratio of the Radius of the Curva- 
ture of this latter Curve in any point to the Radius of the Curvature in any other point, 
will be compounded of the Natio of the Momentum of its Ordinate in the firſt point 
to the ſimultaneous Momentum of the correſpondent Ordinate of the former Curve, 
and of the Ratio, which the Momentum of the Ordinate in the former Curve 
correſponding to that Ordinate in the other Curve, which belongs to the ſecond 
point, bears to the ſimultaneous Momentum of that Ordinate in the other Curve. 


Lier the two Curves be AB, CD, their common Abſciſſe E, the ſpace ECD 
the greateſt that can be included by any Curve fo generated from a Curve paſſing 
through the points 4, B, and equal in length to this Curve Line AB, that every 
Ordinate in the Curve CD bear conſtantly the ſame relation to the adjoining Or- 


dinate of the Curve AB, independent on any ather variable Magnitude. Let any 
two points G, I, be taken in the Curve AB, and the Ordinates IK, HLN 
be drawn: Then I fay the Ratio of the Radius of the Curvature in the point G to 
the Radius of the Curvature in the point is compounded of the Ratio of the Mo- 
mentum of IG to the ſimultaneous Momentum of IK, and of the Ratio of the 
Momentum of LM to the ſimultaneous Momentum of LH. 


Ie 


INTRODUCTION. 


Ir poſſible let the Ratio of the Radius of the curvature in & to the Radius of the 
curvature in ¶ be leſs than that which is compounded of theſe two Ratios. Take 
on each fide the point I two points N, © equally diſtant from it, and at the 
ſame diſtance from the point L take on each fide of it two points P, ©; then 
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draw the Ordinates RNS, TOY, VPA, Y9Z. No if the Intervals IN, IO 
are diminiſhed without limit, till they vaniſh, the Radius of the Curvature in the 
Point & will coincide with the Semidiameter of the Circle paſſing through the three 
Points R, G, 7, and the Intervals LP, L being likewiſe diminiſhed without 
limit till they vaniſh, the Radius of the Curvature in the Point H vill coincide 
with the Semidiameter of the Circle paſſing through the three Points V, H, J. 
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If therefore the Ratio of the Radius of the Curvature in the Point & to the Ra- 
dius of the Curvature in H be leſs than the Ratio, which is compounded of the 


Ratio of the Momentum of IG to the Momentum of IK, and of the Ratio of. 


the Momentum of LM to the Momentum of LH, the Ratio of the Semidiameter of 
the Circle paſſing through the three Points R, C, 7, to the Semidiameter of the 
Circle paſting through V/, H, T will be leſs than the Ratio compounded of the 
two forementioned Ratios. Having drawn the Chords RG, GT, M, HY, take 
in /C the Point I within the Concavity of the Arch RGT, and in LH on the 


convex Side of the Arch VH take the Point 4; fo that RT, T7, Ma, AY be- 


ing drawn, the Sum of Va, AY ſhall exceed the Sum of , HY as much 
as the Sum of RG, GT exceeds the Sum of RI, YT; and moreover, that 
the Ratio of the Semidiameter of the Circle paſſing through the Points R, 7 £ 
to the Semidiameter of the Circle paſſing through V, a, Y ſhall likewiſe be leſs 
than that which is compounded of the two Natios before mentioned, all which is 
evidently poſſible. 


Now ſuppoſe two Arches to be deſcribed, one through the Points N, T, 7, 
and the other through the Points V, a, 7”, ſo that theſe Arches taken toge- 
ther ſhall be equal in length to the two Arches RG, VH taken together; and 
let two Arches S, XAZ be generated fr&m theſe Arches paſſing through N. T, Z. 
and through V, A, Yin the ſame manner as the Arches K, XMZ are genera- 


ted from the Arches RGT, HY. Then fince the Curve Line CFX/XMZD 


comprehends a greater Space than any Curve that can be generated from another 
Curve of the ſame length with the Curve AR GTM Hz, by the ſame Rule as 
theſe two Curves depend on each other; and ſince the Curve Line ARG HB 
is equal in length to the Curve Line ARTTW ATB, the Space included by the 
Curve Line CXX MAD will be greater than that comprehended under the 
Line CS AAA D, and conſequently the Space SK VO greater than the Space 
XM LAN. For by the preceding Propoſition the Point I being taken within the 
Concavity of the Curve AB, Je is leſs than IK, and the Point à falling on the 
convex Side of the Curve AB, LM is leſs than LA. But if the Points VO and 
P, Q approach without limit till their Diſtance vaniſhes, the Curve Line XV 
coincides with the Conic Parabola deſcribed to the Diameter IK through the three 
Points &, K, V; and the Curve Se / coincides with the like Parabola deſcribed to the 
ſame Diameter through the Points S, ©, V; ſo likewiſe the Curve AMA coincides 
with a Parabola deſcribed to the Diameter LM through the Points A, M, Z; and 
laſtly, the Curve XA Z agrees with a Parabola drawn through the Points &, A, Z, 
and having the ſame Diameter LA. Hence the Space XV e being greater 
than the Space XM AA, and NO equal to PD, Xe is greater than MA. 


\ 


FARTHER, draw Ga perpendicular to RT, Gp perpendicular to T7, Hs per- 
pendicular to II A, and H perpendicular to 47, then Re is leſs than RG, and 
788 leſs than TG; as likewiſe s leſs than WH, and Te leſs than YH. There- 

fore 
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fore the Exceſs of RGT above RTT is greater than the Exceſs of the Sum of 

Ra, BT above RT T, that is greater than the Difference between Ta, TSA; and 

the Exceſs of NA above HY is leſs than the Exceſs of MA above the Sum 

of We, , or than the difference between As, AZ: Hence the Exceſs of RG 

above Rr T being equal to the Exceſs of MA above /H, the difference between 
, B 
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Ta, Tg is leſs than the difference between As, AC. Again, the Semidiameter of 
the Circle paſſing through the three Points R, T, T is to half NO as GT to the 
difference between Ta, Tg, and the Ratio of half PQ, equal to half NO, to the 
Semidiameter of the Circle paſſing through V, a, Y'is the ſame with the Ratio of 
the difference between As, A to Ha, and therefore greater than the Ratio of the 
difference 
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difference between Ta, TA to Ha. Conſequently by equality the Ratio of tlie 
Semidiameter of the Circle paſſing through the three Points R, T, T to the Semi- 
diameter of the Circle paſſing through V, a, J is greater than the Ratio of Gp 
to Ha: and moreover, X being greater than MA, the Ratio of the Semidiame- 
ter of the Circle paſſing.through N, T, T to the Semidiameter of the Circle paſſing 
through V, a, Y will ſtill more exceed the Ratio, which is compounded of the 
Ratio of GT to KO, and of the Ratio of MA to HA. 


Ix the next place let Ræ, Sn, V, XT be drawn parallel to the Abſciſſe E; 
then becauſe /G, Ir, NR bear to IK, Te, M. the ſame relation reſpectively 
without regard to any other variable Magnitude, the ultimate Ratio of GT to K 
will not differ from the ultimate Ratio of GZ to KN. For the ſame reaſon the 
ultimate Ratio of MA to HA will not differ from the ultimate Ratio of MY to 
Hz. Hence the Ratio of the Semidiameter of the Circle paſſing through N, 7, 7 


to the Semidiameter of the Circle paſſing through N, a, being greater than the 


Ratio compounded of the Ratio of GT to K©, and the Ratio of MA to Ha the ſame 
will be greater than the Natio compounded of the ultimate Ratio of CE to K II, 
and of the ultimate Ratio of MT to H, the ultimate Ratio of GE to Kn being 
that of the Momentum of IG to the ſimultaneous Momentum of IK, and the ulti- 
mate Ratio of MT to HE being that of the Momentum of LM to the ſimultaneous 
Momentum of LH. But it was ſaid above, that the Ratio of the Semidiameter of 
the Circle paſſing through N, T, T to the Semidiameter of the Circle paſſing through 
N, a, Y was leſs than the Ratio compounded of the Ratio of the Momentum of IG 
to the ſimultaneous Momentum of IK, and of the Ratio of the Momentum of L M 
to the ſimultaneous Momentum of LH; which is a Repugnancy. 


THEREFORE the Ratio of the Radius of the Curvature in & to the Radius of 
the Curvature in ¶ is not leſs than the Ratio compounded of the Ratio of the 
Momentum of IG to the ſimultaneous Momentum of IX, and of the Ratio of 
the Momentum of LM to the ſimultaneous Momentum of LH. And for the 
ſame reaſon neither is the Ratio of the Radius of the Curvature in H to the Radius 
of the Curvature in & leſs than the Ratio compounded of the Ratio of the Momentum 
of LH to the ſimultaneous Momentum of LM, and of the Ratio of the Momentum 
of IK to the ſimultaneous Momentum of IG. Whence the Propoſition is manifeſt, 


PROPOSI-FT IO NIV. 


THE fame things remaining, I ſay the Radius of the Curvature in every Point 
of the Curve AB is to one and the ſame Line as the Momentum of its Ordinate in 
that Point to the ſimultaneous Momentum of the correſpondent Ordinate in the 
Curve CD. 


— 
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Ir not, let the Radius of the Curvature in the Point G be to the Line © as the 
Momentum of the Ordinate I & to the ſimultaneous Momentum of the Ordinate IX, 
and the Radius of the Curvature in the Point H be to ſome other Line + as the 


Momentum of the Ordinate LH to the ſimultaneous Momentum of the Ordinate 
LM; then the Ratio of the Radius of the Curvature in & to the Radius of the 


4 PI 
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Curvature in ¶ not being compounded of the Ratio of the firſt Radius to ©, and 
of the Ratio of to the ſecond Radius, the ſame will not be compounded of the 
Ratio of the Momentum of IG to the ſimultaneous Momentum of IK, and of the 
Ratio of the Momentum of LM to the fimultaneous Momentum of LH; which 


is abſurd. 
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PROPOSTIITON:Y. 


IN the Curve, which of all Curves of the ſame length with it ſelf generates 
the greateſt Space in the manner before ſpecified, to aſſign the relation between 
the Momentum of the Curve, of its Ordinate, and of its Abſciſſe. 


Lr the Curve be AB, the Abſciſſe CD, the Space generated from it CE FD. 
Any point & being taken in the Curve AB, ordinately apply GH, and draw 
GK the Radius of the Curvature in the point G; then this Radius of the Curva- 
ture will be to ſome certain Line, which in every point of the Curve AB is the 
ſame, ſuppoſe to the Line LM, as the Momentum of the Ordinate & H to the 
ſimultaneous Momentum of the correſpondent Ordinate HI. Take in the Curve 
AB the points NM, O equally diſtant from C, drawing N PO, ordinately applying OR 
to the Abſciſſe CD, and drawing GS, VTV, I parallel to CD, as alſo Pæ pa- 
rallel to G H. This being done, if the points M. O approach to G, till their di- 
ſtance from it vaniſhes, the ultimate Ratio of twice & K to GO will be the ſame 
with the ultimate Ratio of OG to GP; but the ultimate Ratio of OG to OS is the 
ſame with the Ratio of GP to Gx; therefore by Equality the ultimate Ratio of 
twice GK to OS is the ſame as the ultimate Ratio of GO to Gx, and by Permu- 
tation the ultimate Ratio of twice GK to GO is the ſame as the ultimate Ratio of 
OS to Cx; as allo, GK being to twice & K as Cx to twice Gx, by Equality the 
ultimate Ratio of GK to G O is the ſame as the ultimate Ratio of OS to twice Cx. 
Again, the ultimate Ratio of OS to FR is the Ratio of the Momentum of GH 
to the ſimultaneous Momentum of HI; therefore becauſe & &, the Radius of the 
Curvature in the point &, is to LM as the Momentum of & H to the Momentum 
of HI, GK will be to LM in the ultimate Ratio of OS to R, and by Inverſion 
LM will be to GX in the ultimate Ratio of R to OS ; but the ultimate Ratio 
of GK to GO has been proved to be the ſame with the ultimate Ratio of OF to 
twice C; therefore by Equality the ultimate Ratio of LM to GO will be the ſame 
with the ultimate Ratio of R JV to twice Gx. But moreover, NG and GO being 
equal, NP and PO are likewiſe equal; inſomuch that x & is equal to half VV, 
and Cx equal to half the Difference between NT and &. Whence if the point 
CG be ſuppoſed to flow, and the Curve AC to increaſe uniformly, the ultimate 
Ratio of OS to Ex will be that of the Momentum of A to half the momenta- 
neous Increment or Decrement of VZ, and the ultimate Ratio of RY to twice 
G x will be that of the momentancous Increment or Decrement of H to the mo- 
mentaneous Increment or Decrement of MNT. Now whereas it has been demon- 
ſtrated that the Curve AB is concave towards its Abſciſſe, when the Ordinates 
GH, HI increaſe or decreaſe together, but convex towards its Abſciſſe, when 
one of theſe Ordinates increaſes at the ſame time that the other decreaſes, it is 
evident that NT and HI in every Caſe increaſe and decreaſe together. But more- 
over, if the Curve AC increaſes uniformly, the ultimate Ratio of L M to GO will 

| be 
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be always the ſame; therefore, ſince the ultimate Ratio of LM to G0 is the ſame 
with the ultimate Ratio of R to twice Gx, or with the Ratio of the Momentum 


of Vl to the Momentum of NT, all which appears from what has been ſaid above ; 
it follows that the ultimate Ratio of LM to GO, may either be the ſame with the 


ultimate Ratio of HI to NT; or the ſame with the ultimate Ratio of H/ toge- 
ther with ſome given Line to NT; or laſtly, the ſame with the ultimate Ratio of 


the Exceſs of H above ſome given Line to NT. 


Tr 


Ix the firſt place let the ultimate Ratio of LM to GO be the ſame with the 
ultimate Ratio of H to NT. Take LY equal to H; then the ultimate Ratio 
of LM to GO or GN will be the ſame with the ultimate Ratio of LY to NT, 
and by Permutation the Ratio of LM to LY will be the ſame with the ultimate 
Ratio of GM to NT; therefore L being made equal to L M by Compoſition 
and Diviſion, the Rat of Z to TM will be the ſame with the ultimate Ratio 
of the Sum of G and M to the Difference between them. But the Semicircle 

AGT being deſcribed to the Center M, it appears that GT is a mean Proportional 
between AT and TT, that is between the Sum and Difference of GN and NT. 
Hence the Ratio of ZY to I'M is duplicate of the ultimate Ratio of the Sum of 


GN and NT to GT, and alſo duplicate of the ultimate Ratio of GT to the Dif- 
. | ference 
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ference between BN and NT; that is, the Ratio of ZY to YM is duplicate of 
the Ratio of the Sum of the Momentum of the Curve AG, and of the Abſciſſe CH 
to the Momentum of the Ordinate HG; and the ſame Ratio alſo duplicate of the 
Ratio of the Momentum of the Ordinate HC to the Difference between the Mo- 
memum of the Curve AG, and of the Abſciſſe CH. And thus is the relation be- 


tween theſe Momenta aſſigned in this firſt Caſe. 


Is the next place, let the ultimate Ratio of LM to GO be the ſame with the 
ultimate Ratio of V] together with ſome given Line to NT. Let this given 
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Line be Le, and take e equal to HI. Then will the ultimate Razio of LM 
to GO or GN likewiſe be the ſame with the ultimate Ratio of LY to NT, and 


as before taking LZ equal to LM, the Ratio of Z to TM will be duplicate of 
the Ratio of the Sum of the Momentum of the Curve AG and of the Abſciſſe 


CH to the Momentum of the Ordinate HG, and the ſame Ratio alſo duplicate of 
the Ratio of the Momentum of the Ordinate H to the Difference between the 
Momentum of the Curve AG and of the Abſciſſe CH. Thus the relation of theſe 


Momema is aſſigned in this ſecond Caſe. 


- LasTLY, 
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LasTLY, let the ultimate Ratio of I. M to GO be the ſame with the ultimate 
Ratio of the Exceſs of HI above ſome given Line to V7. Let LA be that 
Line, and A be taken equal to HT; then is the ultimate Ratio of LM to GO 
or GN in like manner the ſame with the ultimate Ratio of LT to NT; and as before, 
L being taken equal to LM, the Ratio of Z to M is duplicate of the Ratio 
of the Sum of the Momentum of the Curve AG and of the Abſciſſe CH to the 
Momentum of the Ordinate HG; the ſame Ratio being alſo duplicate of the Ratio 
of the Momentum of the Ordinate H to the Difference between the Momentum 
of the Curve AG and of the Abſciſſe CH. And hence the relation between 


theſe Momenta is aſſign'd in this laſt Caſe. 


COROLLARY. 


IF Cz be drawn to touch the Curve AB in the point &]; becauſe the ulti- 
mate Ratio of LM to GO is the ſame with the ultimate Ratio of LY to NT, and 
by Permutation LM to LY in the ultimate Ratio of GO to NT, G will be 
to H= as LM to LI. 


TH Us much concerning Iſoperimetrical Curves in general will ſuffice for our 
preſent Purpoſe; as to what farther relates to theſe Curves, the great Geometers, 
who have already treated of them, may be conſulted *. I ſhall now pfoceed 
forthwith to apply what has been here delivered to the Subject under Conſide- 


ration. 


PROPOSTTION VL 


TO a given Axis to deſcribe a Curve through two given Points, fo that Per- 
pendiculars being let fall from thoſe Points upon the Axis, the Space included by 
thoſe Perpendiculars, by the Axis, and by the Curve to be deſcribed, ſhall gene- 
rate in revolving round the Axis a greater Solid, than can be generated by any 
Space included under the ſame Axis, the ſame Perpendiculars, and any other Curve 
Line of the ſame length with the Curve to be deſcribed, and paſſing through the 


ſame given Points. 


LET the given Axis be AB, the Points given C, D, from whence are drawn 
CA, DB perpendicular to the Axis, and let it be required to deſcribe me Curve 
CD having the Property here ſpecify. 


* The two Bernoulli's and Dr. Taylor. 
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Ta xx at pleaſure the Line E, and let the Curve G H be ſuch, that any point 
being taken in the Curve CD, and the Ordinate IKL being drawn, the Rect- 
angle under K L, and a Line equal to half the Circumference of the Circle deſcri- 
bed with the Radius E F be equal to the Circle deſcribed by I & in the Revolution 
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of the Space ACDB about the Axis AB. Then the ſolid generated by the Revo- 
lution of the ſpace AC DB about AB ſhall be equal to the Solid whoſe Baſe is the 
Space AG HB, and Altitude equal to half the forementioned Circumference. 
And whereas the Solid generated by the Curve CD, is to be greater than the Solid 
generated in like manner by any other Curve drawn through the Points C, D, of 
the ſame Length with CID; therefore the Solid whoſe Baſe is the Space AG HB, 
and Altitude that now mentioned, and conſequently the Space it ſelf AG HB, muſt 
be greater than can be produced by Curves derived from any other Curve paſſing 
through the Points C, D, and of the ſame Length with the Curve CD, thoſe 
Curves being derived from ſuch a Curve in the ſame manner as the Curve & H is 
derived from the Curve CD. Moreover, becauſe the Circle deſcribed by IK is e- 
qual to the Rectangle under IX, and a Line equal to half the Circumference de- 
ſcribed by the Point /, and the Circumferences of Circles are proportional to 
their Diamerers ; ſince the Circle deſcribed by IK is equal to the Rectangle under 
KL, and half the Circumference of a Circle whoſe Radius is EV, therefore the 
Square of IK will be equal to the Rectangle under KL and EF. But becauſe 
the Space AG HB is greater than any other, that can be comprehended by Curves 


deduced as aforeſaid from any other Curve of equal Length with CD; if any Point 
M 
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M be taken in the Line FE, and EN be taken equal to KL, the momentaneous 
Increment of the Sum of DI and BK may be to the Momentum of KI in the ſub- 
duplicate Ratio of MN to NF; and the Ratio of the Momentum of IR to the 
momentaneous Increment of the Difference between DI and B & ſubduplicate of 
the ſame. 


Uronx EF as a Diameter deſcribe a Circle, its Center being 0, erect NP per- 
pendicular to E F, drawing EP. Then becauſe the Square of IK is equal to the Re&- 
angle under XL, EF, and the Square of EP equal to the Rectangle under 
FEN; EN being taken equal to KL, EP ſhall be equal to XI. Farther, take 
in the Curve D the point Q, and draw QR parallel to AB, and likewiſe in the 
Circle EP F, draw ES equal to KR, and alſo FPT. 


Now it has been declared, that the ultimate Ratio of the Sum of IJ and 
OR to IR may be taken ſubduplicate of the Ratio of MN to NF, and the ul- 
timate Ratio of IR to the Difference between J and © R ſubduplicate of the 
ſame. But if the Points F and P approach without Limit, the ultimate Ratio 
of EP to ET ſhall be the Ratio of Equality, and $7 equal to IR, becauſ the 
Angle under EP F in the Semicircle is a right one. Hence the ultimate R719 of 
the Sum of [© and QR to FT may be ſubduplicate of the Ratio of MV wo VF. 
But the ultimate Ratio of H to PY is the ſame with the Ratio of PF to FE, by 
reaſon that the Triangle 7P FS, when it vaniſhes, becomes ſimilar to the Triangle 
FE; and MF being to FP as PF to FE, the Ratio of PF to EV is lubdupli- 
cate of the Ratio of M to FE; therefore the ultimate Ratio of FT to PS is ſub- 
duplicate of the Ratio of NF to FE. Whence when the ultimate Ratio of the 


Sum of [© and Q to ST is ſubduplicate of the Ratio of MN to NF, by E- 
quality the ultimate Ratio of the Sum of [© and DR to PF will be ſubduplicate 
of the Ratio of MN to ET. 


Now in the Circle EPF draw E equal to AC, and E equal to BD, let- 
ting fall the Perpendiculars VA and V. Then taking the Line ag equal to 
the Arch VF, erect the Perpendiculars ay, fd, that ay be a mean propor- 
tional between MAX and EF, and g; a mean proportional between MY and EF. 
Moreover, taking ge equal to the Arch FP, and the Perpendicular eZ equal to 
the mean proportional between MN and EF, deſcribe the Curve 7, that ſhall 
paſs through all the Points found in the ſame manner as C. This being done, 
take en equal to PF, and erect 19, And ſince the ultimate Ratio of the Sum of 
ID, QR to PS may be ſubduplicate of the Ratio of MN to EF, it may be 
the ſame with the Ratio of £4 to E F, this laſt Ratio being ſubduplicate of the Ra- 
tio of MN to EF, by reaſon that +7 is the mean proportional between MN 
and ET. But when the ultimate Ratio of the Sum of IQ, Q to PY is the ſame 
with the Ratio of Ec to EF, the Rectangle under EF and the Sum of I, AR 
will be equal to the Rectangle under 4 and PF or en, when theſe Rectangles va- 

niſh, 
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niſh. Conſequently the Rectangle under EF and the Sum of DI, BK is equal to 
the Space g;. And thus may be aſſigned the Sum of any Portion of the Curve 


and of the Correſpondent Abſciſſe. 
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AG6AlX, the ultimate Ratio of the Sum of JO, QR to IR being fubduplicate 
of the Ratio of MN to NF, and the ultimate Ratio of IR to the Difference be- 
tween [ 9, QR ſubduplicate of the ſame; the ultimate Ratio of the Sum of 
I, QR to the Difference between them is the ſame as the Ratio of MN to 
NF, and by Compoſition the ultimate Ratio of the Sum of /D, QR to twice 
J the ſame with the Ratio MN to MF; and likewiſe, if MF be divided into 
two equal Parts in EZ, the ultimate Ratio of the Sum of J, QR to I will be 
the ſame with the Ratio of MN to Z F. But the ultimate Ratio of the Sum of 
I, QR to IR being the ſubduplicate of the Ratio of MN to EF, and e the 
mean proportional between MN and EF, the ultimate Ratio of IR to the Sum of 
IJ, OR vill be the ſame with the Ratio of = to MN; therefore ſince the ul- 
timate Ratio of the Sum of IQ, QR to IJ is the ſame with the Ratio of MIV 
to Z F; by Equality the ultimate Ratio of IR or PS to I will be the ſame with 
the Ratio of £7 to Z F. 


THEREFORE let ax be taken to E Fas ZFroay, BatoEF as Z to g; like- 
wiſe ew to EFas EF to ec, and let the Curve #3 be deſcribed, that ſhall paſs 
through all the points found as xk. Which being done, ſince the ultimate Ratio of 
PS or en to 1 is the ſame with the Ratio of £7 to Z F, it vill be the ſame 
with the Ratio of EF to ew, and the Rectangle under ey, , or the Space yu, 
equal 
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equal to the Rectangle under EF, I ſo that the Space Peua will be equal 
to the Rectangle under EF and DI. Thus may be found the Length of any 


Portion DI of the Curve DC correſponding to any given Ordinate IK, as before 
was aſſigned the Sum of the Curve DI and of its Abſciſſe BK. 


HENCE to any given Ordinate IK the correſpondent Abſciſſe B K may be 
found; and the Curve commodiouſly be deſcribed ; the Spaces a dg, 2x38 being 


meaſured by Sir //aac Newton's Method of Differences with great Facility. 
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M*F being divided into two equal Parts in Z; fince EW is equal to K L, if 


N 


— 


Ir be drawn to touch the Curve CD in J, Ir ſhall be to T K as Z F to 
ZN. 


0 COROLLARY 
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Ir ag be produced both ways, that ay be equal to the Arch YE, and g e- 


. 
< 
N 
= 


qual to the Arch VE, compleating the Curves x 7d, 0x7, the Curve CD 
may be continued on both Sides to the Axis in T and ©, 
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Ir ME be greater than EF, fo that Z fall without the Circle, the right 
Lines that touch the Curve TCD® in T and © ſhall make with the Axis an a- 
cute Angle towards the Curve; the Coſine of which Angle will be to the Radius 
as ZE to Z F. If ME be leſs than EF the fame Angle ſhall be obtuſe; but 
the Coſine thereof to the Radius in the ſame Proportion as before. Laſtly, if 
ME be equal to E the Tangents of the Curve in T and ® ſhall be perpendicu- 
lar to the Axis. 


COROLLARY 
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Wazx ME is leſs than EF an Ordinate may be drawn on each Side the 
Curve, that ſhall touch it. Let ABC be a Curve deſcribed with ME leſs than 


A C Ss 


EF; from the Point E ered the perpendicular Z D and draw E D; chen each of 
the Ordinates G H, IX, that are equal to E D, ſhall touch the Curve. 


| v 
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TO draw a Tangent to the Curve deſcribed in the preceding Propoſition, that 
the Segment of the Axis intercepted between this Tangent and the Ordinate ap- 
plied at the Point of Contact ſhall be equal to any Line propoſed. 


Lr AB be the Curve, CD its Axis, EFH the Circle by which it is de- 
ſcribed, the Diameter of this Circle being E &, and I the Point aſſumed in that 
Diameter in order to the Deſcription of the Curve AB; and laſtly let K be the 
Line equal to the Segment of the Axis CD that is to be intercepted between the 


Tangent to be drawn, and the Ordinate applied in the Curve AB at the Point of 
Contact. 


Ix the Circle E FG H draw the Diameter FL V at Right Angles to EG; 
take GM a third Proportional to /G and GE; and / & being divided into two 
equal Parts in NM, take likewiſe M O a third Proportional to N G and K, joining 
HO; then take OP equal to MO; and draw T, Q, the firſt of theſe Lines 
parallel to EG, but the latter parallel to HO. This being done to the Aſym- 
ptotes Q, Q deſcribe through the Point H the Hyperbola H R to meet the 
Circle EFG H in R, and draw HSR. Then in the Curve AB the Ordinate 
TV being applied, that ſhall be a mean Proportional between /G and MS, and 
the Tangent V being drawn, I ſay F/T, the Segment of the Axis CD inter- 

. cepted 
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cepted between this Tangent and the Ordinate 7, ſhall be equal to the 
Line K. 


LET the correſpondent Curve XY be drawn, and the Ordinate 7 be pro- 
duced to Z, and in the Line /G let NT be taken equal to TZ; then will the 
Square of //T be equal to the Rectangle under GET, and V be to WT as NG 
to Nr. But /G being to GE, or NG to LG, as EG to GM, NC will be to 
LGas NME to LM. Again, the Square of the Ordinate T being equal to the 


Rectangle under GET, and the ſame Ordinate 7 being alſo the mean Propor- 


tional between /G and MY, the Rectangle under & ET is equal to that under 


2 
V 


— 


—— 


IG, MS, inſomuch that 70 will be to GE, or NG to LC, as ET to MS. 
and therefore NG being to LG as NE to LM, as NG to LG fo will NT be 
to LS, and by Permutation NG will be to NT, that is the Tangent V to the 
Segment YT of the Axis, as LG or HL to LS; or, RA being drawn parallel to 
EG, as HA to AR. But now the Ratio of HA to AF is duplicate of the Ratio 
of Ha to AR. Whence as the Square of /I/ to the Square of HT, ſo is HA to 
AF, and by Diviſion as the Square of 7, that is the Rectangle under /G, MY, 


to the Square of ///T, ſo is twice LA to AF, and taking half the Antecedents as the 
Rectangle 
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Rectangle under NG, M to the Square of V fo is LA to AF, Moreover, 
produce HR on both Sides to © and A, and draw H parallel to EG, then OR 
by reaſon of the Hyperbola will be equal to HA. But as HS to HA ſo is OS 
to Hz, Hz being equal to OP or OM; and as HS to Re ſo is HL to Fa. 
Therefore as HL or LF to Fa ſo is OS to OM, and by Diviſion as La to Fa 
ſo is MS to OM, and ſo likewiſe is the Rectangle under NG, MY to that un- 
der NG, OM, which is equal to the Square of K. But it has been proved, that 
the Rectangle under NG, MY is to the Square of IT as La to AF; fo that the 
Rectangle under NG, MY will be to the Square of V as the ſame Rectangle 
under NG, MS to the Square of X. Therefore HT is equal to K. 


PROPOSITION VIE 


OF all the Curves deſcribed by the ſixth Propoſition, and continued to their 
Axes, that Curve, whoſe Tangents in the Points where it meets its Axis, are per- 
pendicular to the ſaid Axis, will by revolving about its Axis, generate a greater 


Solid than any other Curve whatever adapted to the ſame Axis, and of the ſame 
Length with this. 


N 
Lr the Curve ABC be 3 to the Axis DE by the ſixth Pro- 
poſition, ſo that the Tangents in the Points 4, C be perpendicular to DE; I ſay 


DA” 


this Curve, by revolving round the Axis AC, ſhall generate a greater Solid than 


Can be generated by any other Curve of the ſame Length with this, and deſcribed 
through any other two Points in the Axis DE. 


Ir this be not ſo, ſome other Curve adapted to the Axis D E, will produce 


the greateſt Solid, that can be formed by Curves of the ſame Length with its ſelf 


adapted to this Axis. | 


Sueeoss therefore FCH to be ſuch a Curve. It is evident that this Curve 
muſt be one of thoſe, that would be deſcribed by the fixth Propoſition through the 


P Points 
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Points F, H; for otherwiſe a Curve might be deſcribed through theſe Points of 
the ſame Length with this, which ſhould produce a greater Solid. But it is far- 
ther manifeſt, that the Tangents to this Curve in the Points F, H will make to- 
wards the Curve either obtuſe or acute Angles with the Axis. 

2 


Ix. the firſt Place, let thoſe Tangents make obtuſe Angles: I ſay another Curve 
of the ſame Length with the Curve FG H may be fitted to this Axis, that ſhall | 
generate a greater Solid than this Curve will generate. 


Dx aw the Ordinates /X and LM, that ſhall touch the Curve FG H as in & 
and M; take IM equal to the Arch KF and LO equal to the Arch M H,-draw- 
ing the Arch NPO ſimilar and equal to the Arch K@M. Then it is evident 
that the Figure /N POL by revolving about the Axis IL will generate a greater 
Solid than the Figure FAG MH, wholly included within this other, can generate 
by revolving about the ſame Axis; but the Perimeter of this Figure IVP O ex- 
cepting the Baſe, is equal to the Curve Line FG H; and moreover, a Curve may 


be deſcribed through the Points J, L, of the ſame Length with the Line /N POL, 


or with FG H, that ſhall generate a greater Solid than the Figure INPOL will 
generate. Conſequently the Curve FG H will by no means generate the greateſt 
Solid, that can be produced by Curves of the ſame Length with its ſelf, and a- 
dapted to the Tame Axis. 


AGAIN, let the Tangents of the Curve FG FH in the Points F, I make with 
the Axis acute Angles towards the Curve. I ſay neither will this Curve generate 
the greateſt Solid, that can be generated by any Curve of the fame Length with 


þ 


LzT the Angle under IX L be equal to that, which the Tangents in F and 
H make with the Axis. Draw the perpendicular I L, divide FH into two equal 
| Parts 


this. 
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Parts in M, and take the Line a, that the Ratio of n to FM may be leſs than the 
Ratio of three times the Square of the Exceſs of IK above IL, to the Sum of the 
Square of this Exceſs and of the Square of IL; then draw the Tangent NO, that 
0 P being let fall perpendicular to FH, NP ſhall be equal to . By this means the 
Ratio of NP to FM, and more effectually the Ratio of NP to NM, will be leſs than 
the Ratio of three times the Square of the Exceſs of IK above I L to the Sum of the 
Square of this Exceſs and of the Square of IV; alſo by Diviſion the Ratio of NP to 
PM will be leſs than the Razz of three times the Square of the Exceſs of IK above 
[L to the Square of / L; and likewiſe the Ratio of one third of VP to PM lefs 
than the Ratio of the Square of the Exceſs of IK above IL to the Square of IL. 
Moreover, if O © be drawn parallel to the Tangent in J, the Triangles OP, 
TL XK will be ſimilar, and therefore the Ratio of one third of NP to PM leſs 
than the Natio of the Square of the Exceſs of O © above OP to the Square of 
OP. But 0. is leſs than the Arch OF, and therefore the Exceſs of O © above 
OP is leſs than the Exceſs of OF above-O P, Let PR be taken equal to this latter 


(> 


« 
— 
o 


Exceſs, and then the Ratio of one third of N P to P M being leſs than the Na- 
tio of the Square of the Exceſs of O above OP to the Square of OP; the ſame 
Ratio of one third of VP to PM ſhall be yet leſs than the Ratio of the Square 
of PR to the Square of OP; and laſtly, one third Part of the Solid, whoſe Baſe 
is the Square of O P and Altitude M ſhall be leſs than the Solid, whoſe Baſe is 
the Square of PR and Altitude MP. 


Now draw OF parallel to FH, the Tangent $7, the Perpendicular V, and 
laſtly R likewiſe parallel to FH; then will the Triangles NOP, TSF be ſi- 
milar and equal, and . equal to MP. Hence the two Cones generated by 
the Revolution of the Triangles NPO, TL about the Axes NP, 7 will be 
to the Cylinder generated by the Revolution of the Rectangle PR about 
the Axis PV as one third Part of the Solid, whoſe Baſe is the Square of OP and 
Altitude PN to the Solid, whoſe Baſe is the Square of PR and Altitude M P. 
Wherefore the firſt of theſe Solids being leſs than the latter, theſe two Cones are 

N | leſs 
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leſs than the Cylinder; and conſequently the two Solids generated by che Revolu- 
tion of the Spaces FPO, H F about the Axes FP, H will be till leſs than 
the Cylinder produced by the Revolution of the Rectangle PR about the 
Axis PY. But moreover, if PX and /T be taken equal to the Arches FO and 
KH, fo that R X and V ſhall be equal to PO and VF; and if the Curve 
XZ be deſcribed ſimilar and equal to the Arch OG; the Space RZ Nis 
ſimilar and equal to the Space POGS/. Therefore ſince the Cylinder generated 
by the Rectangle PR is greater than the two Solids generated by the Spaces 
FPO, HFS, the Solid generated by the Revolution of the Space PXZYV a- 


bout the Axis P ſhall be greater than the Solid generated by the Revolu- 


tion of the Space FG H about the ſame Axis FH. But the Perimeter of the 
Space PAZ IV, excepting the Baſe PV, is equal in Length to the Curve FG H, 
and through the Points P and Va Curve may be deſcribed of the ſame Length 


that ſhall produce a Solid yet greater than the Solid produced by the Space 
PAZ ZII Therefore the Solid generated by the Curve FG H is by no means 


the greateſt that can be produced from Curves of the ſame Length with its ſelf ap- 


plied to the Axis FG. 


Bor now ſince the Curve, which generates the greateſt Solid of all, muſt of 
Neceflity be one of thoſe deſcribed by the ſixth Propoſition, and it is here ſhewn 
not to be any of thoſe Curves, whoſe Tangents in the Points, where the Curve 
meets the Baſe, make oblique Angles with that Baſe, it follows that it muſt be the 
Curve, wherein thoſe Tangents are perpendicular to the Baſe. 


PROPOSITION TIL 


IF in the Curve, which generates the greateſt Solid of any of the ſame Length 
with its ſelf, any two Points be taken, and from them Perpendiculars be let fall 
upon 
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upon the Baſe, the Space included by theſe Perpendiculars and the intermediate 
Part of the Curve ſhall generate a greater Solid than can be produced by a Space 
included under two Perpendiculars of the ſame Lengths with the former, and un- 


der any other Line of the ſame Length with the intermediate Part of the foremen- 
tioned Curve. 


LzsT A BC be the Curve, which in revolving round the Axis AC, generates 
a greater Solid than can be produced in like manner by any other Curve of the 


OA — — 
— 


ſame Length with this. If in this Curve any two Points D, E be taken, and the 
Perpendiculars D 7, E G be drawn, I ſay the Space FD BEG by revolving round 
the Axi: FG ſhall generate a greater Solid than any other Space included under 


two Perpendiculars of the ſame Length with D F, E &, and under a Line of 
the ſame Length with DBE. 


Ir not, let the Space FD HI generate a greater Solid than the Space FDEG, 
the perpendicular 7 being equal to & E, and the Curve DH equal to DE. Draw 
the Arch HK ſimilar and equal to the Arch EC. Then the Solid generated by 
the Space FD HT being greater than that generated by the Space FD EG, the Solid 
generated by the Space A DH K will be greater than that generated by the Space 

ADEC, which is abſurd; for the Curve Line AD HK is equal in Length to 

the Curve ABC, and the Curve ABC generates a greater Solid than any other Line 
of the ſame Length, The Space therefore FDE @ generates a greater Solid than 
any other Space included under Perpendiculars of the ſame Length with FD, 
GE, and under any other Line of the ſame Length with DE, 


THESE Propoſitions will afford us the neceſſary Aſſiſtance for making the firſt 
Step of the Inquiry, we have propoſed, concerning the Suppoſition, that the muſcu- 
lar Fibres are compoſed of Veſicles, by whoſe Inflation thoſe Fibres are contracted. 
For it will not be difficult now to aſſign in what proportion the Cavity of the Cells 


q on 
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on this Hypotheſis muſt be enlarged, in any degree of Contraction the Fibre ſhall 
be fuppoſed to undergo. In the uſual way of repreſenting theſe Cells as ſmall 
Bladders, whoſe Sides will wholly collapſe together, and leave no Vacuity in the 
Cells, when the Fibre is entirely relaxed; the Fibre may be contracted by the In- 
flation of theſe Cells into leſs than half its greateſt Length: For the firſt Figure of 
the eighth Propoſition repreſents the Form into which the Sides of ſuch a Cell will 
be extended, when the Cell is moſt inflated, as will be evident by comparing what 
is there demonſtrated, with what has been delivered at the Beginning of this 
ſecond Part. And in that Figure the Curve ABC bears to its Axis AC a 


'W Aa C + 
f 


Proportion ſomewhat greater than that of 35 to 16; this Curve ABC being equal 
to the Length of that Cell, when wholly relaxed, whoſe Length becomes equal 
to the Axis AC, when the Cell is moſt of all inflated. But let us now ſuppoſe the 


Cell, when uninflated, to be a Cylinder, whoſe Section through the Axis ſhall be 
the rectangular Parallelogram ABCD. The Ratio of AB the Diameter of the 
Cell to its Altitude BD or AC being given, it will be eaſy to deſcribe the Figure 
E FG H, which ſhall be ſimilar to the Section through the Axis of this Cell, when 
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in any degree inflated. Let IX be the Axis of this Figure, or of the Cell, dividing 
EF and its Equal HG into two equal Parts in / and K. Any Circle LMNO 
being aſſumed, and in its Djameter produced the Point P, it is only required 
to take in this Circle the equal Arches Q, RN of ſuch a Magnitude, that TF 
and XG being made equal to the Chords of the Arches L and LR, and the 
Curve FG being deſcribed from the Circle LM NO after the manner that has been 
before taught, IV and its Equal K & ſhalt bear to FG the ſame Ratio as half AB 
or CD bears.co BD or AC: For the Curve EA being deſcribed, ſimilar and equal 
to FG, the Figure E FG H will be ſimilar to the Section through the Axis of the 
Cell, when in ſome degree inflated, whoſe Section when relaxed is the Rectangle 
ABCD. But here we muſt obſerve, that when the Point P is fo taken, that PL 
is equal to I. V, the Figure EFGH is that, which the Cell will receive, when i in- 
flated the moſt that is poſſible, and the Proportion of the Side FC to the Axis IK, 
the greateſt that it can ever become by the Inflation of the Cell, as is evident from 
the two laſt Propoſitions ; and the more P L exceeds LM, the leſs will be the Ra- 
tio of FG to IK. And this Obſervation ſhews, that the Arches V 9, NR, 
and the Line LP, may be taken of ſuch Magnitudes, that while in the Figure 
EFGH, the Curve FG or EA ſhall bear the ſame Ratio to EF or HG as BD 
or AC bears to AB or CD, the ſame Curve FG or EH ſhall likewiſe bear any 
aſſigned Proportion to the Axis IK. As likewiſe by taking L P equal to LN, the 
Arches ND, NR may be taken of ſuch a Magnitude, that the Figure E FG H 
ſhall repreſent the Section through the Axis of a Cell in its greateſt Inflation, while 
the Side FG or I H bears to the Axis IK any given Proportion leſs than that, 
which the Curve in the firſt Figure of the cighth Propoſition bears to its Axis. And 
by this means the Proportion between the Diameter of a Cell and the Length of it 
may be found, that is required to render the Cell capable of any poſſible De- 
gree of Contraction, 


I NEED not be particular in explaining the way of doing all hs ſince it is ob- 
vious from Sir Iſaac Neutoms . of Differences. 


Bur now, after the Figure of any Cell has been deſcribed, to find the Propor- 
tion between the Cavity of ſuch a Cell, when in any degree inflated, to the Cavity 
of the ſame Cell when relaxed, which it is our principal deſign by theſe Propoſitions 
to diſcover, it is only required farther to know, that Q being let fall perpendicu- 
lar upon LN, the Solid, made by the Revolution of the Space [FG K about the 
Axis IK, is equal to a Cone whoſe Altitude is LN, the Semidiameter of its Baſe, 
when PL is equal to LN, containing in power the Rectangle under LM and the 
Carve FG, together with twice the Rectangle under Q and the mean Proportio- 
nal between PS and LMV; but if PL exceeds LN, this Semidiameter contains in 
power, beſides the forementioned Rectangles, the Rectangle alſo contained under 


half the Exceſs of PL above LN, and under the difference between the Curve FG 
„ and the Axis IX. 


By 
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By Computation upon theſe Principles it will be found, that if AB or the Dia- 
meter of the Cell bears to BD or its Altitude, when uninflated, the Proportion of 
about 20 to 37, this Cell in its greateſt Inflation will be contracted into about two 
thirds of its greateſt Length; and when it is thus inflated, the greateſt Diameter 
thereof will be to the Diameter of its Baſes, nearly as 100 to 46; and its Ca- 
vity will be enlarged in the Proportion of 24 to 10. If the Diameter of the 
Cell bear to its Altitude, when relaxed, the Proportion of 20 to 23, the Cell 
is capable by Contraction of loſing one fourth of its Length; and in its moſt con- 
tracted ſtate its greateſt Diameter will be to the Diameter of its Baſes nearly as 5 to 
3, and its Cavity will be enlarged in the proportion of about 16+ to 10. Likewiſe 
if the Diameter of a Cell be to its Altitude, when uninflated, as 8 to 5, the Cell 
can be contracted by its Inflation into four fifths only of its greateſt Length; the 
Proportion of its greateſt Diameter in that contracted State to the Diameter of its 
Baſes becoming near the ſame with the Ratio of 100 to 69, and its Cavity will be 


enlarged in the Proportion of 7 to 5. 


Mono it is to be noted, that the Force, with which the Baſes of a Cell 


are made to approach by its Inflation, very much decreaſes in proportion to the 
Force wherewith the Cell is inflated, when the Cell approaclles its utmoſt Diſten- 
tion. For this reaſon it will not be improper to enquire into the Degrees of En- 
largement of the Cell in other caſes, beſides theſe now mentioned. Of this kind 
of Computations take the two following Examples, In the firſt place, ſuppoſe the 
Cell to be ſo framed, that it ſhall be capable of contracting to half its greateſt 
Length; for which purpoſe the Diameter of the Cell muſt bear to its Altitude, 
when relaxed about the Proportion of 1 to 10 7. In this caſe, when the Cell is 
fo far inflated as to be reduced into three fourths only of its greateſt Length, the 

greateſt Diameter of the Cell ſhall be ſomewhat more than ſeven times the Diameter 
of its Baſes, and its Cavity almoſt twenty three times enlarged. Suppoſe again that 
the Cell by its Inflation can be contracted no farther than into three fourths of its 
greateſt Length: In this caſe, when it has loſt one eighth of its Length only, the 
Proportion of its greateſt Diameter to the Diameter of its Baſes will be very little 
leſs than the Ratio of 3 to 2 ; and the Cavity of the Cell will be enlarged _ 


in the Proportion of 15 7 to 10. 


By ſuch Computations as theſe, when it has been diſcovered in what degree the 
Cavity of the Fibres of any Muſcle is required on the veſicular Hypotheſis to be en- 


larged, in order to render thoſe Fibres capable of the Contraction, that ſhall be ob- 


ſerved to belong to them; the next thing is to conſider how much the whole Muſcle 
may be required to increaſe in Bulk by the Cavities of its Fibres being thus aug- 
mented. And this is the firſt Step towards the Examination of the preſent Hypo- 
theſis; for if the Body of the Muſcle is not found to increaſe in bulk, as much as 
the Reſult of theſe Computations demands, the Hypotheſis will appear to be abſurd; 
cherte 
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otherwiſe it will merit further conſideration. But in order to make this enquiry into 
the degree of Intumeſcence to be expected in the Muſcle, ſome conſiderations _ 
are neceſſary. In the firſt place it is very obvious, that the whole Muſcle muſt not 
be expected to enlarge in its bulk, ſo much as the Cavity of its Fibres are required 


to do; by reaſon that the undiſtended Part of the Muſcle, ſuch as the ſolid Parts of 
theſe Fibres, and the Fat interſperſed between them, together with the Blood Veſ- 


ſels and Nerves appertaining to the Muſcle, bear without queſtion no inconſiderable 
proportion to the bulk of the whole Muſcle. A caution is likewiſe neceſſary in 
eſtimating the Degree, in which the Fibres of a Muſcle in any Experiment contract; 
for this muſt not be determined merely from the Contraction of the whole Muſcle, 
without taking into conſideration the Structure of the Muſcle, and obſerving in what 
manner the Fibres are ſituated in it. In the third place it ſhould be conſidered, 
whether the Muſcle experimented upon is contracted to the utmoſt it is capable of, 
or not; becauſe in this Hypotheſis a greater Intumeſcence is required to contract a 
Fibre in any given degree, if that Fibre be capable of a yet greater Contraction, 
than if the given Degree of Contraction be the utmoſt Limit of the Fibre's Action. 
And we ought farther to add, that the Cells of the muſcular Fibres cannot receive 
exactly the Figure, which from the preceding Demonſtrations has been attributed 
to them, unleſs they were diſengaged from each other ; whereas by the Reſiſtance, 
that the Muſcle acts againſt, the Muſcular Fibres are compreſſed together, ſo that 
the Figure of their Cells will in a good degree be altered by that Compreſſion, and 
the Action of each Fibre by that means ſo much hindered, that a greater Inflation 
of its Cavity will be required to produce any deſired Effect, than if the Fibre were 
at liberty to act to the greateſt advantage. By which means though the Muſcle 
will not take up ſo much room, as it would do, were its Fibres, when freely in- 
flated, to lie contiguous only to one another, and to leave thoſe intermediate Va- 
cuities, that would be the conſequence of their tumified Figure; yet the Bulk of 


the Muſcle muſt be greater than the collective Magnitude of its Fibres excluſive of 
thoſe Intervals, ; 


By how much more the Fibres of the Muſcle, on which trial ſhall be made in 
this Diſquiſition, are contracted in their Length, by ſo much more viſible and con- 
vincing will the Succeſs of the Experiment be. Of all the Muſcles in the Body, 
the Sphincters ſeem to contract in the moſt eminent degree; but are out of reach 
from being experimented upon. In compariſon of theſe, the Muſcles of the Limbs, 
whoſe Action lies better expoſed to Examination, contract but little. Though as 
they preſerve a good degree of Force, even when contracted to the utmoſt, the 
Structure of the Joint, they operate upon, will permit; no doubt but they are ca- 
pable of contracting much more than they do. Borell; * indeed undertakes to 
prove the contrary, that the Muſcles by which the Joints are moved are hardly of 
themſelves capable of a greater Contraction than what the Form of the Joints do 
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allow; and that when the Joints, over which Muſcles lie, are fully bent, the 
Muſcles loſe all their Force. The latter Part of this Aſſertion he would prove from 
obſerving, that when the Fingers are clinched towards the Palm of the Hand, the 
Elbow and Wriſt being bent, the Palm cannot be preſſed with any Degree of Force 
by the Fingers. But this Obſervation will no wiſe confirm what he brings it to 
prove, ſeeing the Effect here mentioned may as well be attributed to the Muſcles, 
that are employed in extending the Fingers; which appear to Senſe to be over- 
ſtrained, by the Pain that is felt on the Back of the Hand. And the contrary to 
this Opinion of his is manifeſt in the greateſt number of the Joints. As to his Ob- 
ſervations in diſſecting living Animals, to which he appeals for proof, that the 
Muſcles are not of themſelves capable of contracting more than he affirms of them; 
if theſe Obſervations were accurately made, they are a conſiderable Objection a- 
gainſt the veſicular Hypotheſis, which of neceſſity requires, that the Muſcles ſhould 
loſe almoſt all their Force, when they approach near the Limit of their Con- 
traction. 


To make an exact Judgment how much more the Muſcles of the Limbs muſt in this 
Hypotheſis be ſuppoſed capable of contracting, than they do in their ordinary Action, 
we ought to know the Method of determining, in what Degree the contractile Force 
of any Veſicle diminiſhes, in proportion as it is more and more contracted: And 
this may be determined by the help of the ſame two Curves, that we made uſe of 
in deſcribing the Figures of thoſe Cells. Bur this 1 ſhall nor farther proſecute, be- 
cauſe no ſuch Augmentation of the Muſcle, as is here required, has yet been diſco- 
vered by any Experiment. On the contrary, the Writers upon this Subje& have 
thought themſelves obliged to ſuppoſe little or no Augmentation in the Bulk of the 
Muſcle. Heno indeed has argued, and with a greater pomp of Argument than fo 
plain a matter required, that when the Muſcle is abbreviated in its Length, it muſt 
increaſe in ſome other Dimenſion, in order to preſerve its Magnitude; the ſame 
thing being alſo expresſly remarked by Borel/;}f. But Senso does not incline to ad- 
mit that the Muſcles augment in any Dimenſion more than is required for this pur- 
poſe; and ſo much, no doubt, he thought it neceſſary to allow of, Though Bo- 
rell; grants that the Muſcles of the Limbs, when they act, are rather contracted 
into a narrower ſpace, than when they lie relaxed +. But at the ſame time, this 
laſt Author thinks he has diſcovered, beyond all queſtion, that the Fibres of a 
Muſcle do increaſe in bulk, when the Muſcle acts. This he would collect from 
what he imagined he had obſerved of the Heart : But here he was deceived ; 
for he has without ſufficient ground aſſerted, that when the Fibres of that Muſcle 
contract, and its Cavities are thereby cloſed up, its outer Surface is not diminiſhed |. 
) He would conclude the like Intumeſcence in the Fibres of other Muſcles, though 

the whole Muſcle does not increaſe in bulk, from the conſideration only of their 
growing rigid upon their acting“. But this Argument is not very convincing, if we 
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except only what room may be made for the augmentation of the Fibres by the 
Compreſſion the Blood-veſſels may be ſuppoſed to undergo ; which in many Muſcles 
mult be very little, where the Magnitude of the Trunks and conſpicuous Branches 
of the Blood-veſlels lodged within the Muſcle, out of which only the Blood can be 
Preſſed in quick Motions of the Muſcle, bears a very inconſiderable Proportion to 
the Bulk of the whole Muſcle. Certainly the Induration of the Muſcle, from whence 
he would deduce it, does on no other conſideration prove ſo much: For the Soft- 
nels and Flaccidity of the Muſcle, when out of action, does not neceſſarily imply, 
as Borell; ſuppoſes, that the Fibres lie not then ſo cloſe together, as when they are in 
action; but it is ſufficient for producing this effect, that the Fibres while relaxed eaſily 
yield to any Force, and give place to any thing, that ſhall preſs upon them, with- 
out their making much reſiſtance; whereas when they are in action and tenſe, 
they muſt reſiſt every Force, that would diſcompoſe the Order, in which they lie 
by one another. But farther it muſt be conſidered, that the Bulk of the Muſcle 
ought to be greater, when it acts in a ſtate of great Contraction, than when the 
Muſcle is more extended, though it be in ation. And I doubr no Experiment hi- 
therto made gives any ground to ſuppoſe this. Whence there is great reaſon to 
ſuſpect, that the ſeeming Intumeſcence of ſome Muſcles, when they act, does only 


ariſe from a Change made in their Figure. 


Ir this be ſtrictly ſo, it is evident that the Veſicular Hypotheſis muſt be entirely 
rejected, And even if we ſhould ever, by any future Experiment, diſcover the 
Muſcles as they are contracted to augment ſomething in Bulk, I fear this Increaſe 
will be ſo very ſmall, that it will be exceeding difficult to reconcile it to this Veſi- 
cular Hypotheſis. Although this Difficulty will be ſomewhat leſſened by our firſt 
Caution, grounded on the Proportion the contracting Fibres may bear to other ac- 
ceſſory Parts of the Muſcle. And indeed we have great reaſon to conclude this 
Proportion to be but moderate, if we conſider how very much the Muſcles are di- 
miniſhed in emaciated Bodies, without the total conſumption of one muſcular Fibre; 
but only from the loſs of the Fat, which the Microſcope ſhews to be every where 


diſtributed through the whole Subſtance of the Muſcle, | 


LET us therefore ſuppoſe, that this Enquiry concerning the Augmentation of 
the Cavity of the contracting Fibres to remain ſo far doubtful, as to give room 
for a farther Examination into this Structure of the Fibre. All that Borell; * has 
ſo tediouſſy and with ſuch Obſcurity advanced for the exiſtence of theſe Veſicles, is 
at laſt reduced to that Axiom in Philoſophy, that Nature takes the moſt eaſy courſe 
in all its Productions. For he has not attempred ſo much to prove his Notions by 
any Experiments, as to conclude it to be true, becauſe it was the ſimpleſt that he 
was able to frame in his Mind. But ſuch a Method of arguing is very unworthy a 
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Philoſopher; for though we find indeed by manifold Inſtances, that the Operations 
of Nature are wonderfully ſimple and uncompounded ; yet we are not to imagine, 
that the Author of the Univerſe, in the formation of things, had any ſuch regard 
to the Weakneſs of our Capacities, that he ſhould frame his Works in ſuch a man- 
ner, as we could moſt readily comprehend ; but that he eſtabliſh'd ſuch Principles 
of Action, as might moſt compendiouſly produce the infinite number of Operations 
in Nature, though by what means any one of theſe Effects can molt eaſily be brought 
about conſiſtent with the reſt, we can in no wiſe pretend to be proper Judges. In 
the Example before us, though this veſicular Structure of the Fibres may be the 
moſt obvious Method we are able to think of for their Contraction, yet we cannot 
be certain, but that the Principle that mult neceſſarily be required to inflate and 
diſtend them, might poſſibly be inconſiſtent with every other Operation in the Ani- 
mal Oeconomy. 


Tur therefore have proceeded with greater Prudence, who have endeavoured 
to find out ſomething really appearing in the Muſcle, that might favour this Opi- 
nion. And the firſt thing that offer'd it ſelf for this purpoſe, are thoſe ſlender Fi- 
laments which, in rending the muſcular Fibres aſunder, were found to hold thoſe 
Fibres together. And certainly if theſe tranſverſe Filaments connected the Fibres 
together by being twiſted round them, as Bernoull; * ſuppoſes, they might be 
thought to divide the Fibres into Veſicles. But this Diſpoſition of theſe Filaments 
is not very reconcileable to the anatomical Enquiries that have been made about 
them. Mr. Cowper from particular Obſervations found them unfit for any ſuch 
purpoſe ; for they appeared to him no other than ſmall Veſſels paſſing from one 
Fibre to another. And this Opinion is farther confirmed by the accurate Morgag- 


ni f, whoſe Authority is of great weight, as his Diſcoveries in Anatomy have been 
highly applauded by the Skilful. 


Ovn next Enquiry therefore muſt be, to examine whether this Structure may 
not be diſcovered in the ſtill more minute Diviſions of the Muſcles. For as the 
Muſcles are found to be divided by Membranes running through them into ſmall 
Parts, and thoſe Parts again ſubdivided for ſeveral Succeſſions; each of which divi- 
ſions on ſome accounts may not improperly be conſidered as a diſtin& Muſcle ; 
ſo what firſt offers it ſelf to the naked Eye, under the form of a ſingle Fibre, by 
the Microſcope is found ro be a Bundle of Fibres, and as it were a minute 
Muſcle included within a proper Membrane. Theſe leſſer Fibres are not too 
ſmall to be diſcerned even by the naked Eye, though not without difficulty. But 
the Microſcope ſhews us farther, that theſe Fibres are each inveſted with a Mem- 
brane, which includes within it not one ſimple Body, but a Bundle of till finer 
Fibres}. Whether theſe are likewiſe compounded of others, has not yet been diſ- 
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covered. On the contrary Leewwenhoet, who has puſhed his Obſervations on this 
Subject farther than any other Perſon beſides, thinks theſe laſt mentioned Fibres 
to be ſimple hollow Tubes . But his Obſervations cannot be wholly relied upon 
in ſo ſubtle a Caſe ; for if thoſe Pores, he ſees in the tranſverſe Sections of theſe 
Fibres, are really the Interſtices between different Fibres, and are too ſmall for his 
Microſcopes to diſcern the Inequalities of them, they will appear of a round Figure; 
and conſequently as the Hollow of a Tube. Juſt as rhe Ring of Saturn, before 

| Teleſcopes were brought to a ſufficient Perfection, to diſcover the leſs lucid Parts of 
it, ſeemed to be two round Bodies placed on each fide of that Planet. In the ſame 
manner Leeuwenhoek himſelf, in this very Subject, was at firſt deceived by the Cor- 
rugations, as he afterwards found, into which rhe Membrane, that inveſts the ſmall 
Bundles of Fibres before mentioned, forms it ſelf; for ſeeing theſe Corrugations 
indiſtinctly through leſs perfect Glaſſes, he concluded the Fibres to be a String of 
globular Parts f. But his more exact Obſervations have not diſcovered the leaſt 
Traces of ſuch an Appearance, 


Tut only Circumſtance in all Leeuwenhoet's Obſervations, that any way favours 
the Hypotheſis we are here conſidering, are thoſe Corrugations he relates the 
Membrane, that invelopes the Fibres, to fall into; which, from the oblique Situa- 
tion he finds them generally to take, he believes to ſurround the Fibres in a ſpiral 
manner +. And indeed were any Subſtance, firmer than the reſt of the Membrane, 
obſerved in theſe Corrugations, it were all that could be wiſhed for in favour of the 
Hypotheſis. If it were fo, theſe Bundles of Fibres might contract themſelves by 
the Intumeſcence of the Parts between theſe Corrugations ; and the Figure, into 
which the Sides of theſe Bundles of Fibres would ſwell, muſt be the ſame as if the 
Conſtrictions were directly tranſverſe; as will eaſily be underſtood from what Tor- 
ricell; | has writ on the Meaſurement of the Screw. But no ſuch firm Subſtance 
has yet been found in theſe Corrugations, nor is there any reaſon to ſuppoſe there 
lies hid in them any ſuch; ſince the Corrugations in theſe Membranes have no- 
thing in them peculiar ; but the ſame, without any viſible difference, are ſeen in : 
the Fibres of the Tendons “, 


SINCE therefore we cannot make any immediate Diſcovery of this Structure of 
the Fibres, we ſhall even be reduced to the Weakneſs of Borellis Argument for their 
Exiſtence, unleſs we can corroborate his Reaſon by one of theſe two Methods; either 
chat we could diſcover ſomething exiſting in the Body, that we might know to be 
capable of inflating theſe Veſicles, were there any ſuch; or in default of this, that 
at leaſt we ſhould be able to frame in our Minds a Notion of ſome Principle ſuited 
to produce the Effect required, which we could plainly ſee, would give no impedi- 
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ment to the other Operations in the animal Oeconomy. For without one of theſe, 
in acquieſcing in this Hypotheſis, we ſhall do no better than that Perſon, who be- 
ing only acquainted with the apparent Motion of the Sun, ſhould immediately 
conclude theEarth to be in the Center of the World, becauſe he could explain what 
he had obſerved without difficulty, by ſuppoſing the Sun to revolve round the Earth; 
and ſhould not hold his Mind in ſuſpence, till he had examined the Motions of 
the other Planets, and conſidered how well his Opinion could be reconciled to the 
wholeSyſtem. As ſuch a Perſon would act altogether raſhly, in imagining the State 
of things muſt needs be agreeable to the firſt Notions of his Mind, and what would 
appear to him moſt reaſonable, before he had fully inquired into the Conſtitution 
of the Univerſe; ſo neither ought we to take up an Opinion concerning the Frame 
of theſe Fibres, without being able either to ſee, that they are ſo framed, or yet 
to have ſufficient reaſon to know, that muſcular Motion could conveniently be 
produced by ſuch a Structure. For what convinces us, that our firſt Thoughts of 
the Motion of the Sun is erroneous, and that the Earth it ſelf really moves, is, that 
this latter Suppoſition we cannot only explain with eaſe the Appearances that be- 
long to the Sun only, but account with the greateſt exactneſs for every Appearance 
in the whole Syſtem, But the Writers on the preſent Subject have not examined 
the matter with this exa&neſs ; as will appear from the Enquiry we ſhall now pro- 
ceed to make into ſome of the principal Opinions they have advanced. 


Bur firſt it is proper to premiſe, that the Nerve is one chief Inſtrument, which 
puts the Muſcle into action, as is evident from hence, that whenever the Nerve 
belonging to a Muſcle is ſeparated from it, it is no longer in the power of the Ani- 
mal to put the Muſcle into action. This Office of the Nerve is generally allowed 
to be performed by the means of ſome very fine and ſubtle Fluid, which is called 
by Authors the Animal Spirits; and that the Contraction of the Muſcles concerned 
in voluntary Motion ariſes from this Spirit being ſome way operated upon at the 
Original of the Nerves. All which ſeems evident from this Obſervation, that a 
Ligature upon the Nerve deprives the Muſcle of its Motion as effectually, as if the 
Nerve were divided. 


PytrUs * indeed has obſerved of the Heart, a Muſcle whoſe Motion is involun- 
tary, that in ſome Creatures, as particularly in the Eel and Salmon, by being 
warmed it would long after the Death of the Animal renew its Pulſation ; nay even 
when ſeparated from the Body. And the fame curious Perſon renewed the Pul- 
ſation of the Heart in other Animals alſo, after their Death, by inflating it 
through the Receptacle of the Chyle; eſpecially if an external Warmth was like- 
wiſe applied. But theſe Experiments are no Objection againſt the Office aſſigned 
to the Nerves in reſpect of the Muſcles concerned in voluntary Motion; for they 
are conſiſtent with the ſame Uſe of the Nerves in the Heart it ſelf, bs it may 
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very well be ſuppoſed, that the Nerves lodged within the Subſtance of the 
Heart may retain a ſufficient ſtock of this ſubtile Spirit, by which the Muſcles 
are actuated, to produce ſome degree of Pulſation, when this Spirit ſhall be put in- 
to action, by warming and agitating the Heart; fince theſe Experiments ſuc- 
ceeded beſt in Animals that had died a violent Death, and had not their Spirits 
exhauſted by a long Diſeaſe, and a gradual Decay of Life. Nay, as theſe Ex- 
periments do not oppoſe this Office of the animal Spirits, ſo we may receive 
much light from them, not only in relation to the Heart in particular, but 
concerning the Muſcles in general. Of the Heart they ſeem to inform us, that its 
ſucceſſive Contractions and Relaxations do not ariſe ſo much from any alternate 
Change wrought at the original of the Nerves, in the manner that the Muſcles, 
ſerving for voluntary Motion, are put into action, or cauſed to reſt ; but more from 
the very Structure of the Heart it ſelf, whereby in its contracted ſtate the Paſſage 
of the Spirits into its Fibres may be intercepted. For then, without any change 
wrought in the Spirits at a diſtance from the Heart, its Fibres cannot remain long 
contracted; and on the other hand, will be no ſooner relaxed, than a Paſſage be- 
ing opened for the Spirits into the Fibres, their Contraction will again be renewed, 
But theſe Experiments will much aſſiſt us likewiſe in making a right Judgment con- 
cerning the uſe of the Blood in muſcular Motion : For the Blood appears ſome 
way neceſſary thereto ; ſince it has been found, that by intercepting the Paſſage of 
the Blood to any Muſcle, the Muſcle loſes its moving Power, But from theſe Ex- 
periments it may well be queſtioned, whether this effect ariſes from any other 
Cauſe, than that by depriving the Muſcle of its Blood, the Fibres and Nerves muſt 
ſoon grow cold and ſtiff: For we ſee in theſe Experiments, that the Fibres of the 
Heart, when warm, contracted themſelves, though the Blood was not circulating 
through them. And this Suſpicion, that the Blood aſſiſts in muſcular Motion on- 
ly by preſerving the Parts in a proper ſtate for the Spirits to paſs through the Ex- 
tremities of the Nerves, and perform their Office on the muſcular Fibres, is far- 
ther confirmed from Experiments of Mr. Cowper, who by injecting warm Water 
only into the Artery of Muſcles concerned in voluntary Motion, after the Paſſage 
of the Blood had been intercepted, cauſed them to renew their Contraction. 


Bur the Authors of the Hypotheſis, we intend here to examine, aſcribe a more 
particular Uſe to the Blood ; for they ſuppoſe the Fluid in the Nerves to inflate the 
Cells of the muſcular Fibres by rarifying the Blood within them. Without que- 
ſtion there are certain Juices intimately diſtributed throughout theſe Fibres. Mr. 
Cowper relates, that he found them very plentifully charged with Mercury he had 
injected into the Artery. For the explaining of this ſuppoſed Operation, our 
Countryman Dr. Croon *, and Borelhf, proceed no farther than to aſcribe it 
to a Fermentation ariſing from the mixture of the Animal Spirits with theſe Juices. 
But as this general Expreſſion gives us no real light into the Subject, fo the 
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Effects of this ſuppoſed Fermentation ſhew it muſt be of a very ſingular kind, 
and very different from what generally goes under that Name. That on ſome 
occaſions this imagined Fermentation ſhould ſo ſuddenly be blown up into a 
great Efferveſcence, and again ſo immediately ſubſide, as is required not only for 
the quickeſt Motions in larger Animals, but ſtill more ſurprizingly in the ſmall In- 
ſects, many of whoſe Motions are fo prodigious ſwift, as often to eſcape the Sight: 
Thar on other occaſions the ſame Fermentation ſhould be conducted with ſuch ex- 
ceeding ſlowneſs and regularity, not only in the principal Muſcles in action, but in 
thoſe others, which in almoſt every Motion of the Body act in ſubſerviency to the 
principal ones, by preſerving themſelves in a ſtate of tenſion, relaxing or contract- 
ing by the minuteſt differences, with infinite variety t; that we ſee the Limbs not 
only capable of moving with great exactneſs in the ſloweſt manner, that the naked 
Eye can diſcern, but even that Objects ſhall be carried over the Eye by our Hand 
with no ſmall degree of ſlowneſs, when ſeen through large magnifying Glaſſes. No 
wonder then that, in order to account for theſe ſurprizing Phenomena, it has been 
much deſired to find out ſome particular way, by which this ſo unuſal a kind of 
Fermentation might be explained. For this two Hypotheſes have been framed, one 
by the celebrated John Bernoulli], the other by Dr. James Keil“; but both inſuf- 
ficient, They both aſſume the red Globules of the Blood to be ſmall Bladders filled 
with Air, or ſome other elaſtick matter, in a ſtate of greater compreſſion, than the 

Air is in, which ſurrounds the Body. The tenacity of the Coats of theſe Globules 
is ſuppoſed to retain the elaſtick Subſtance within them ſo compreſſed ; and the 
raking off that reſtraint in the Globules, as they paſs through the Cells of the 
Muſcles, and thereby permitting the elaſtic Subſtance to expand it ſelf, and inflate 
the Cells, is aſſigned for the cauſe of the Contraction of the Muſcles. Thus far 
the two Hypotheſes agree ; but they differ in the manner of ſetting the elaſtic Sub- 
ſtance at liberty to expand it ſelf. Bernoulli aſcribes to the Animal Spirits a pun- 
gent and penetrating Quality, by which they might be enabled to perforate the 
Coats of the Globules, and thereby let out the impriſoned Aura. Dr. Keil ſuppo- 
ſes this effect may be produced by the Principle of Attraction, that has been diſco- 
vered by innumerable Experiments to belong to the ſmall parts of matter ff. Upon 
this Principle it is only required, that the Nerves be ſo diſpoſed in the Muſcles, 
as to open by numerous Orifices into each Cell, and on every fide of it. And 
when the Spirits are moved toward the Muſcle, and are entering into the Cells at thoſe 
Orifices, as ſoon as the Particles of them come within a certain diſtance of the Glo- 
bules, the Coats of the Globules, and thoſe Particles muſt be ſuppoſed to attract each 
other. By this Attraction the Particles of the Spirits will have their Motion towards 
the Globules accelerated; and theſe Particles, like all corporeal Subſtances, having 
a vis inertiæ in proportion to the quantity of matter in them, they will reſiſt in 
ſome degree to this augmentation of their Motion; and ſo much will the Particles, 


+ See Memoir. de I Acad. Roylle de Sciences, Ann. 1720. pag. 87, 88. © || Diſſert. de Mot. Muſcul. 5. 5. 
** Tentam. Medico-Phyſic. pag. 135, 136. Tf Newton. Opt. Qu. 31. 
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- Which compoſe the Coats of the Globules, be ſolicited towards the Particles of the 
Spirits, and thereby have the force of their Coheſion with each other diminiſhed, 
giving liberty to the included elaſtic Fluid to dilate and expand it ſelf, But in 

this Hypotheſis the Globules will expand themſelves with no greater force than 
what could generate in any given ſpace of time that Degree of Motion, which will 
be communicated by this Attraction to the Particles of the Spirits in the ſame time 
and therefore, conſidering how very minute the Particles of theſe Spirits are, this 
Attraction, to produce any conſiderable effects, ought to be exceeding ſtrong, and 
the increaſe of Velocity given to the Spirits muſt be immenſly great. However, 
this Hypotheſis is better reconcileable than the former to the Quickneſs, with which 
the Muſcles contract and relax: For the Particles of the Spirits unite with the Glo- 
bules of Blood in fo very ſhort a ſpace of time after their acting upon them, that * 
as ſoon as a freſh ſupply of Spirits is diſcontinued, the Dilatation of the Globules will 
almoſt inſtantaneouſly ceaſe. But Bernoulli, in his Hypotheſis, in order to account 
for this ſudden Detumeſcence of the Muſcle, is obliged to repreſent the elaſtic matter 
contained in the Globules fo very fine and ſubtle, and diſpoſed to paſs through the 
Pores of the muſcular Cells with ſo much freedom, as makes it very difficult to con- 
ceive, how it ſhould be confined by the tender Coats of the Globules. 


Bur yet both theſe Hypotheſes, as I have ſaid before, muſt be looked upon as 
inſufficient, becauſe the red Globules of Blood, in all probability, are not Velicles 
filled with any ſuch elaſtic Subſtance, as is ſuppoſed in theſe Hypotheſes; bur, on the 
contrary, nothing more than a Fluid, or at leaſt a Subſtance preſerved in a State of 
Fluidity by the Heat and Motion of it, which will not perfectly mix and unite 
with the Serum; and therefore ſwims in it under the form of ſmall Globules, for 
no other reaſon than Oyl does in Water, when they are agitated together. \ 
Which ſingle Obſervation is ſufficient to ſhew, that neither of theſe Opinions 

\ have that degree of probability, that is neceſſary to entitle them to a reception. 
Nay, if the make of theſe Globules was more doubrful than it really is, yet as 
theſe Opinions are no other than mere Hypotheſes, we could have no ſtrong per- 
ſuaſion of their truth: eſpecially ſince theſe are not the only Conjectures, that 
might be framed concerning this matter. For might it be allowed to build an Hy- 
potheſis on any of the Thoughts of that great Philoſopher, whoſe chief Glory 
conſiſts in having baniſhed all Uncertainties from his Inquiries into Nature, and in 
raiſing natural Knowledge upon a more ſolid and durable Foundation, we might 
ſer the effects of the Animal Spixits upon the Juices, that may be contained in theſe 
ſuppoſed Cells, in a light yet more familiar, by what Sir //aac Newton * has hinted 
concerning muſcular Motion, For we need not have recourſe to any imaginary 
Elaſticity in a Fluid, flowing in the Fibres, .if we aſſume with him, that the Fluid 
contained in the Nerves is probably no other than part of that ſubtle, rare, and 
elaſtic Spirit, he concludes to be diffuſed through the Univerſe, as the molt likely 


> * Newt. Opt. Qu. 24. 
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Cauſe of the Reflection, Refraction and Inflection of Light, and of that extraordi- 
nary and ſuprizing Phenomenon of Light firſt diſcovered by him; of its being ſubject 
to regular fits of Reflection and Tranſmiſhon alternately ſucceeding each other in 
its Paſſage through Bodies * The ſame Spirit he ſuppoſes to communicate Heat 
to Bodies t, and to produce all thoſe Appearances, in which the ſmall Particles 
of Matter ſeem to attract and repel each other tf. Allowing, I ſay, the Fluid 
of the Nerves to be a Part of this Spirit, the Intumeſcence of the Juices in the 
Cells of the muſcular Fibres may in ſome degree be illuſtrated by a very familiar 
Operation in Nature, the forementioned Expanſion of Bodies by Heat: For if 
we aſcribe this Expanſion to the vibratory Motion of the ſubtle Spirit within 
the Body, there will nothing more be required for the preſent purpoſe, than 
to ſay, that the Mind, when it wills a Part to be moved, acts upon this Spi- 
rit at the Extremity, to which it is preſent, of the Nerve, ſo as to communicate 
a proper Pulſation and vibratory Motion of this Spirit through the whole Nerve, ſup- 
poſed of fo uniform a Subſtance, that the excited Pulſes may be propagated through 
it without Interruption, till they arrive at the Cells of the muſcular Fibres, where | 
they may cauſe ſuch an Agitation in this ſame elaſtic Spirit within the Juices, where- 
with the Cells are filled, as may rarify and dilate thoſe Juices. Certainly the moſt 
ſuddain Relaxation of the Muſcles is eaſily accounted for by this way of explaining 
their Motion: For as ſoon as ever the Mind ceaſes to act upon that Part of the ela- 
ſtic Spirit, to which it is preſent, the Pulſes propagated from thence will immediate- 
ly be diſcontinued; and conſequently the muſcular Fluid, whole Expanſion is occa- 
ſioned by thoſe Pulſes, will forthwith ſubſide; juſt as the Pulſation of the Air, which 
is the Cauſe of Sound, preſently ſtops, and the Sound depending upon it periſhes, Te 
as ſoon as ever the ſonorous Body ceaſes to vibrate. Though, as in the Air the 
different Degrees of Quickneſs in its Pulſations, by which the ſeveral Species of 
muſical Notes are formed, are not the only Varieties in the Air's vibratory Motion, 
ſo by the Licence ſo neceſſary to the Framers of Hypotheſes, we mult here conceive 
ſome difference between this vibratory Motion, whereby the Fluids in the Muſcles 
are to be expanded, and that which occaſions Heat in Bodies; becauſe we do not 
find the Muſcles to grow conſiderably hot in their Action. 


Bo r to leave ſuch Gueſſes, as the Experiments we have mentioned of Pyerus and 

Mr. Cowper ſhew, that the Effects obſerved from intercepting the Paſſage of the Blood 

through the Artery to any Muſcle are no direct Proof, that the Blood conſpires any 

farther to muſcular Motion, than by preſerving the Parts of the Muſcle in a due Tem- 

per; ſo by what has now been ſaid, it appears, that we have yet no other convincing 

Reaſon to conclude, that the Blood, or other Juices lodged within the Fibres, have 

any more particular Uſe therein ; as no real Diſcovery has yet been made of any 

: ſuch Uſe of theſe Juices. Nay moreover, ſince we can neither form any diſtinct 


* Mewron'; Opt. Qu. 18. + Ibid. + Philoſoph. Nat. Princ, pag. ult. 
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Notion of the way the Velicles of the Fibres ſhould be inflated, nor yet have any 
direct Proof of the Exiſtence of ſuch Cells; it will at length follow, that the Hy- 


potheſis it ſelf can lay claim to no greater Degree of Certainty than any other of 
thoſe Conjectures, with which Des Cartes and his Followers, in contemplating ſo 


great a Subject as Nature, have idly amuſed themſelves. 


Br their Method of Philoſophy ought entirely to be laid aſide: For as the Event 
has abundantly ſnewn, that no Improvement in the Knowledge of Nature can 
thence be expected; ſo it was the higheſt Vanity to enter at firſt upon ſuch a Scheme, 
ſeeing to hope any Succeſs therefrom, was to imagine our weak Underſtandings by 
a {light Act of Fancy able to penetrate the Deſigus of the. wiſe Author of all things, 
of whom it is declared, that his Ways and Thoughts are as far above our Concep- 
tions, as the infinite Extent of the Heavens is remote from this Earth, to which we 
are confined. We ought not indeed to be eaſily diſcouraged from making Inquiries 
into the Cauſes of things: For as the Experience of all Ages proves nothing to be 
more agreeable to contemplative Minds, ſo nothing ſeems more worthy of our 
Thoughts, as the Conſideration of the Frame of Nature eminently ſets forth not 
only the Power, but the Wiſdom likewiſe of its Author : And therefore nothing 
can be more ſuited to enlarge the human Underſtanding, and improve the nobleſt 
Faculty of our Minds, and at the fame time to promote the Knowledge of our Cre- 
ator, wherein conſiſts our chief Happineſs. But the more excellent the Know- 
ledge of Nature is in it ſelf, by ſo much the more are to be condemned the Pro- 
ceedings of rheſe miſtaken Philoſophers. For while the utmoſt Diligence and Mo- 
deſty in ſearching into the Works of Nature by the ſloweſt degrees are of neceſſity 
required to enable our limited Capacities to trace out any of the hidden Cauſes of 
things, we cannot ſufficiently admire, that Men of warm Imaginations ſhould build 
up at once vain Syſtems upon raſh Determinations of what thoſe Cauſes are, from 
ungrounded and precipitate Conjectures. Not as if our utmoſt Abilities were too 
ſmall ever fully to diſcover the Wiſdom neceſſary to compoſe this Order and Diſpo- 
ſition of things, the Authors of this conjectural Philoſophy proceed as if they ima- 
gined theſe Effects of infinite Wiſdom a Contrivance almoſt within the reach of 
human Invention: For however abſurd it would be in any one expreſsly to boaſt 
himſelf endued with Sagacity ſufficient to contrive this ſtupendious Frame of Nature 
in all its Beauty and Perfections; yet Des Cartes, to gain an imaginary Empire in 
Philoſophy, has boldly adventured upon a way, that can be allowed rational only 
in a Being who thought himſelf inferior to the ſupreme Author of all things chiefly 


in Power. 


SURELY nothing but the ſeeming Impoſſibility of advancing any great length in 
natural Diſcoveries by a more regular Method, could prevail on any ſober Inquirers 
into Truth to follow Des Cartes in ſo prepoſterous a Courſe. And indeed we could 
not much have wondered, if the exceeding ſmall Advancement made in Philoſophy 

by 


br 
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by thoſe very few, who through the Courſe of all the learned Ages, at great Inter- 
vals of Time, have diſtinguiſhed themſelves by purſuing their Searches into Nature 
upon true Principles, had occaſioned Philoſophers wholly to deſpair of arriving at 
any Certainty in the more recluſe Parts of Phyſics. For now our great Philoſopher 
has at length in ſo ſurprizing a manner enter'd into the Depths of Nature, we find 
much leſs reaſon to admire, that his Diſcoveries had lain ſo long concealed, than 
that they ſhould ever have been ſearched out. Diſcoveries that have given a proof 
of the moſt flowing and abounding Invention, of the profoundeſt Penetration, and 
of the ſublimeſt Force of Reaſon: Not only where it was neceſſary to apply the 
ſubtleſt Parts of Geometry, and even to improve that Science much beyond its for- 
mer Bounds; as where he has diſcloſed the Nature and Operations of Fluids, and 
diſcovered the great Principle, that keeps in motion the large Bodies of the Uni- 
verſe ; but if poſſible, yet more in thoſe Advancements he has made from the con- 
ſideration of Light into a more hidden part of Nature, by the moſt refined and 
powerful Reaſonings upon the moſt obvious Obſervations, even to the deducing 
many wonderful Secrets of Nature from things, which appeared wholly barren not 
only to common Capacities, but to the Philoſophers of the greateſt Penetration. 


Evex fully to perceive the Progreſs this excellent Perſon has made in the real 
Knowledge of Nature, calls for the utmoſt Application and Thought ; infomuch 
that many, who would have formerly paſſed for no mean Philoſophers, have inge- 
nuouſly owned themſelves unable to comprehend ſome of Sir Iſaac Newtor's moſt 
ſublime Speculations. Bur however difficult the ſearching into Nature may appear, 
doubtleſs when this true Metbod of Philoſophy comes to be generally underſtood, 
it will entirely put a ſtop to the falſe way, that has prevailed in the World. When 
we ſee thoſe Principles of natural Operations, that are now diſcovered, are fo wide- 
ly diſtant from our moſt refined Conjectures concerning them, it will be impoſſible 
for us for the future to receive any kind of Hypotheſis with the leaſt approbation. 
If in one of the moſt ſimple Productions of Nature, the Motions of the heavenly 
Bodies, the Principle by which they are preſerved, is ſo much above the reach of 
our Conceptions, that we hardly find any one, that can reconcile it to his Thoughts, 
who does not fee the full Force of the Demonſtrations, by which it is proved; how 
can we conceive the briſkeſt Imagination ever able to diſcover any of the more con- 
cealed Springs of natural Effects? Theſe Conſiderations ſurely will intirely free us 
from that Miſtake the Philoſophers ſeem to have laboured under, who imagined it 
was required of them to account for almoſt all the Appearances of Nature; inſo- 
much that we find the very manner how a World or an Animal might be formed, is 
frequently attempted by the Framers of Hypotheſes, who yet were ſo far from being 
qualified for ſo daring an Enterprize, that on the contrary they have ſhewn them- 
ſelves not really able to diſcover the obvious Laws of Motion. But we ought to be 
more modeſt in our Inquiries, and not go fo precipitantly to work. If we can truly 
diſcover any one ſtep, Nature takes in her Productions, we ought to look upon it 
as a conſiderable Attainment, without repining at our not being able to trace her 

| through 
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through all her Cauſes, The leaſt acquaintance with the true Philoſophy will ſerve 


to ſhew us, that the Queſtions generally diſputed in the common Syſtems are ſo far 
from being determined, that if we ſhall ever be able to come at their knowledge, 


it muſt be through a Courſe of many Ages employed in the true Method. 


LET therefore the conjectural Philoſophy, which has hitherto hindered che Pro- 
greſs, that might have been made in the Knowledge of Nature, be for ever ba- 
niſhed. And now a true way is fully brought to light, let every Inquirer after 
Truth without delay enter upon it. The way indeed is rough, and beſet with dif- 
ficulties, but not unpaſſable, nor yet unpleaſant, if we free out Thoughts from the 
airy Conceits and exorbitant Expectations, which uſed to ſwell the Minds of Philo- 
ſophers, and make it painful for them to acquieſce in the ſmall Meaſure of Science 
within their power. A Mind thus inflated by graſping at the Knowledge of all 
things, can underſtand nothing truly; but to one prepared with the juſt Love of 
Truth, the Diſcovery of our Ignorance in any particular will be more grateful than 
any tranſient Fame, that may attend a falſe Pretenſion to Knowledge. For this 

reaſon I have choſe in this latter part of the preſent Diſcourſe only to ſet out, in 
the plaineſt manner I was able, how inſufficient all Conjectures have hitherto been 
at the Cauſe of muſcular Motion, without hazarding to augment the Number of 
Errors by recommending any new Conceit of my own. 


Ir I am not miſtaken, we muſt have made a much greater Progreſs in the 
Knowledge of Nature, before any Light can be got in fo recluſe a Subject with 
the leaſt degree of Certainty. While we are wholly Strangers to the Principle, 
that cauſes the Parts of Matter to adhere together, and how it comes to paſs, that 
this Principle ſhould operate with ſo much Strength, while the Parts of the ſolid 
Body are yet kept from the moſt intimate Contact they are capable of; how a 

Body ſhould be increaſed in all its Dimenſions by Heat, and yet retain in great 
meaſure its Solidity; how can we know, but there is ſome Power in Animals, that 
can operate upon this Principle, which keeps the Parts of their Fibres together, 
and can ſtrengthen the Effects thereof upon proper Occaſions, ſo that the Particles 
of thoſe Fibres ſhall be made to approach each other with great force? And if 
the Cauſe of muſcular Motion ſhould lie fo remote as this Principle, which I ſee no 
Abſurdity in ſuppoſing, it is impoſſible for us in the preſent Infancy of natural Phi- 
loſophy to diſcover any thing concerning it. 


E RR AT A. 
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MYOTOMIA REFORMATA: 


New Adminiſtration and Deſcription 
KSUSCEEES 


HUMAN BODY. 


Cnare.'L 
Of the MUSCLES of 7the ABDOMMN. 


T being uſual for the Contents of the lower Belly 
to putrefy and grow offenſive ſooner than any other 
Part of the Body, Anatomiſts for this Reaſon ge- 
nerally begin their Diſſections with the An DOMEHx. 
This is done by making a crucial Inciſion through 
the common Integuments, one Line of which is con- 
tinued from the Cartilago Euſiſormis directly to the 
Os Pubis; the other is drawn tranſverſſy from the 

Navel to the Region of the Loins on each fide; after which the Skin, Far, and 

Membranes of each Portion being raiſed from their reſpective Angles, the Muſcles 


B of 


Of the MuscLes of the ABDOMEN. 


of the ABDOMEN preſent themſelves to View. In the particular Enumeration and 


Tab.1. xiv. 


Deſcription of theſe, as well as of all the other Muſcles of the Body, we ſhall 
conſtantly obſerve that Order, in which they will moſt readily appear in Diſ- 
ſection. 


I. 
OBtiQuus DescEtNnDENs, 


Rist s partly tendinous, but chiefly fleſhy from the lower Margins of the fifth, 
ſixth, ſeventh, and eighth Ribs, where its ſeveral ſeparate Originations lie 
between the Indentations of the Serratus Major Anticus ; theſe, for better Diſtinction, 


de chuſe to call its firſt Origin. Beſides which, it continues to derive more Heads 


2 


Tab. xtv. c. 
Tab. xv. L. L. 


in like manner from the ninth, tenth, eleventh, and ſometimes from the Extre- 
mity of the laſt Rib; which Heads we ſhall call its ſecond Origin. From the for- 
mer Origin, its fleſhy Part, deſcending obliquely, expands itſelf into a broad mem- 
branous Tendon, before it marches over the Refus to its Inſertion into the Linea 
Alba and Os Pubis. From the latter Origin, deſcending in the ſame manner, it 
ends tendinous in the Os Pubis, and partly tendinous, but chiefly fleſhy, on the up- 
per and forepart of the circular Edge of the Os Ilium, without any Adheſion to the 
Lertebræ of the Loins, as Spigelius*, VeſimgiusF, and with them moſt other Anato- 
miſts, have imagin'd. As its laſt, thickeſt, largeſt, and moſt fleſhy Digitation 
deſcends obliquely forward from the loweſt Baſtard Rib, and recedes more and 
more from the Yertebre of the Loins, it forms a triangular Interſtice, compre- 
hended by its own lower Side, the Sacrolumbalis, and part of the Spine of the 
Os Ilium, in which Area the Fibres of the ſubjacent aſcending Muſcle plainly ap- 
pear, after raiſing part of the Latiſſimus Dorſi, and clearing away the Fat. 


Tus lower tendinous Margin of this Muſcle, which lies between the Spine of 
the Os Ilium and the Os Pubis, is particularly contriv'd to ſecure the Contents of 
the lower Belly from being extruded there, in the ſame manner as it frequently 
happens at the Perforations for the Paſſage of the ſpermatick Veſſels. Notwith- 
ſtanditig which, it is not impoſſible, but that Ruptures may ſometimes happen 
in this Part; and I am apt to imagine this to be the caſe when a Ruprure is very 
large, and not to be retained by a Truſs. 


BESsI1DESs the Actions commonly aſcribed to this Muſcle and its Partner, toge- 
ther with the other Muſcles of the Abdomen, of aſſiſting in Exſpiration, of com- 
preſſing the Inteſtines, Bladder, and Uterus, and thereby excluding the Fzces and 
Urine in both Sexes, and the Fætus in Women; they ſeem to have a farther uſe in 
aſſiſtirig to bend the Body forward: And that Part of them which lies between 
their latter Origin and the Spine of the Os hum, may ſerve for the Circumro- 
tation of the Trunk upon the Axis of the Yertebre, when we turn the Body to- 
ward the contrary ſide, the Feet remaining unmoved. 


* Hum, Corp. Fabr. Lib. iv. Cap. x. + Syntagm. Anatom. Cap. u. 


Of the Muscrks of the ABdowMEX:. 


For the better Diſſection of the Muſcles of the Abdomen, it may be convenient 


2 obſerve the following Method. Firſt of all raiſe that Part of the Latiſſimus Dorſi, 


which lies on the OsLlIiauus DEsCENDENS. This being done, the Blood ſpong d up and 
the Fat clear d, begin the 4 eparation of the Oblique deſcending Muſcle, by thruſting your 
Finger between it and the Obliquus Aſcendens, at the Extremny of the loweſt Baſtard 
Rib: Thenraiſe that Part of the DEScENDIE&NS which ſprings fromthe loweſt Rib, and 
terminates in the Spine of the Os Ilium. After which proceed to free the reſt of its 
Digitations from the Serratus Major Anticus, being cautious not to wound its Ten- 
don in droiding it from the ſubjatent Muſcle, eſpecially where it marches over the 
Rectus. Nor may the Separation of the Tendons of the oblique deſcending and aſcend- 
ing Muſcles be attempted, unleſs in an Hydropical Subject, by reaſon of their ftrift 
Aabeſion to each other. Wherefore in preparing theſe Muſcles, when they are ts be 
Shewn after Diſſection, you may proceed in the following manner. 


THE OBLiQuus DESCENDENS being raiſedon either [ide (as before) to the Rectus, 


cut through the Tendon of the Aſcendens, and raiſe both Tendons together, taking 
ſufficient Care in their Separation from the Interſections of the Rectus, to which they 
firmly adbere; and leave them at their Inſertion in the Linea Alba. This done, on 
the tomtiary ſide raiſe the fleſhy Part only of the DtsctxnDExs, beginning in the 
Linea Semilunaris, by making an Aperture in its Tendon, towards the Inver Part of 
the Linea Semilunaris, where it is ſeparable from the Aſcendens: Then thruſting in 
a Probe between the two Tendons, droide that of the DxsctxDENs the length of 
"the Abdomen; after which raiſe the fleſhy Part of the DES END ENS on this ſide, 
clear it to the Extremities of its Digitattons, and leave it there. Having thus raiſed 
the deſcending Muſcles, that on one ſide being left at its tendinous Inſertion in the 
Linea Alba, and the other being cleared to its Origination, proceed next to raiſe the 
fubjacent aſcending Muſcles, and on that ſide, where you have before raisd the Ds- 
SCENDENS 70 its Inſertion, raiſe the Aſcendens, and leave it at its Origmation: On 
the oppoſite ſide raiſe the Aſcendens from its Origmation, and leave it ati ts Inſertion in 
the Linea Alba, continued with part of the Tendon of the DEsCENDENS, 70 which 
it is inſeparably join d in paſſing over the Rectus, as above noted. 

N. B. You muſt be cautious in raiſing the Obliquus Aſcendens towards its Origina- 
tion, leaſt the Tranſverſalis ariſe with it; which may be avoided if you begin its Fe- 
paration in the Ilium, by thruſting your Fingers between the Aſcendens and Tranſ- 
verſalis. 


II. 
 OBttQuus ASCENDENS. 


5 * Muſcle ariſes tendinous from the hinder Part, and fleſhy from the 
fore Part of the Spine of the Os Ilium, and the Ligamentum Pubis, and 
thence mounting with an Order of Fibres inclining forwards, is inſerted fleſhy 
into the eleventh and twelfth Ribs, and afterwards forms a broad thin membra- 
nous Tendon, implanted into the whole length of the Linea Alba, and the Car- 
tilages of the eighth, ninth, tenth, eleventh, and twelfth Ribs. 


BESIDES 


Tab. 1. xv. 


Of the MuscL ts of the ABDOMuEN. 


Bes1DEs its uſe in compreſſing the Contents of the Abdomen, that part of it 
which ariſes towards the back part of the Edge of the Os Ilium, by the oblique 
Aſcent of its Fibres to the Cartilaginous Endings of the Ribs, not only depreſſes 
them and ſtreightens the Cavity of the Thorax in Exſpiration, but in regard the 
Order of Fibres in this Muſcle interſects thoſe of the Deſceudens, theſe two Muſcles 
muſt antagonize each other in the Rotation of the Trunk of the Body on the 
Axis of the Yertebre. In the Structure and reciprocal Co-operation of theſe 
Muſcles, the aſcending on the right ſide, and the deſcending on the left, turn- 
ing the Body to the right; and vice ver/a, the aſcending on the left, and deſcend- 
ing on the right ſide; in like manner turning it to the left, the Art of Nature is 


very admirable, which is particularly taken notice of, and accurately deſcrib'd 
by * Archangelus Piccolominus. 


III. 


PVRAMuIDALISs ve/ SUCCENTURIATUS. 


His Muſcle lying on the Re&us, preſents it ſelf next in order of Diſſection. 
s 2 It has its Name from its Figure, aptly repreſenting a Pyramid. It ariſes 
from the ſupexiour part of the Os Pubis, and in its Aſcent leſſens gradually, till 
it becomes a long Tendon inſerted into the Navel. f Maſſa is the firſt that (I find) 
takes notice of theſe Muſcles, but thinks they belong to the Penis. + Riolan 
has obſerv'd the left pyramidal Muſcle to be commonly the leſſer of the two; 
and if either be abſent, it is uſually that. Fallopius conjectures they compreſs 
the Bladder of Urine. Fabritius ab Aquapendente imagines they ſupport the Ab- 
domen, and hinder the upper Parts from preſſing too violently on the inferiour ; 
but this Opinion ſeems to take its Riſe from obſerving the anatomical Subject 
in a ſupine Poſition. When the Diaphragm is in Action, and the Hiſcera of 
the Abdomen are thereby preſs'd downwards, the pyramidal Muſcles acting at the 
ſame time, make a more adequate Compreſſion of the Bladder in the Expulſion 
of the Urine, than any other Muſcle of this Part; though it muſt be confeſs'd 


that all the Abdominal Muſcles aſſiſt in that Action. They are called Suc ct x- 


TURIATI, Or auxiliary Muſcles, from a Suppoſition that they are only ſupplemental 


to the Re#;, the Order of Fibres agreeing in both, and theſe being generally 


Tad. 1. u. 


XVI. 


abſent when the Re#; are continued fleſhy to the a Pubis. 


IV. 
RECTUs, 


O called from the Rectitude of its Poſition. Anatomiſts differ in aſſigning the 
Origination of this Muſcle, ſome deriving it from the Hernum, others from 
the O Pubis; but this ſeems a matter more of Controverſy than Uſe, ſince 


— 


Prælect. Anatom. p. 74. ＋ Chap. xx1. + Autbropolog. lib. v. cap. xxxiv. **Obſerv, Auatom. 
either 


Of the MuscLts of the ABDOMEN. 5 


either Part is indifferently mov'd by it, when the oppoſite remains ſtable, Little 
can be added to the common and well known Deſcription of theſe Muſcles, they 
being continued according to the Length of the lower Belly from the Cartilago 
Enſiformis, two of the Cartilages of the true, and two of the baſtard Ribs, down | 
to the Os Pubis; and divided into four or five Portions, by three or four tranſ- 
yerſe tendinous Interſe&ions. The Veſſels, which paſs underneath the upper 
Part of this Muſcle, are the Mammary Artery deſcending, and its Vein aſcending. 
Thoſe of its lower Part ate the Epigaſtrick Artery aſcending, and its Vein deſcend- 
ing. The Incloſure of this Muſcle in the double Tendon of the Aſcendens we 
could never as yet diſcern, rather ſuſpecting, that the Adheſion of the Tendon 


of the Aſcendens to that of the following Muſcle, in the Linea Semilunaris, might 
occaſion the Miſtake. 


V 
TRANSVERSALIS. SY" 


XVI. 
O called, becauſe its Fibres run tranſverſly over the AMdomen. This Muſcle 
8 does not ariſe, according to the common Tradition, from any Ligament, 
whether ſpringing from the Os Sacrum, or covering the Sacrolumbus; but, as 
Realdus * Columbus has it, from the tranſverſe- Proceſſes of the Lumbal Yerrebre, 
where it is a thinTendon, and fleſhy from the Spine of the Os Ilium, Ligamentum 
Pubis, and the cartilaginous Endings of the Ribs below the Hernum, whence its 
fleſhy Part paſſes over the convex Surface of the Peritoneum, and becomes a broad 
expanded Tendon, before it runs under the Refus to its Implantation into the 
Linea Alba. Sometimes part of the Tendon of the Txaxsversaiis paſſes over 
the inferiour Part of the Rectus, as appear'd in a Subject I lately diſſected, and the 
upper Part of its Tendon was plainly continued to the Linea Alba under the Rec- 
us. Perhaps ſuch like Sportings of Nature, may give occaſion to thoſe irregular 
Ruptures, which we ſometimes find. | 
Wurx this Muſcle with its Partner act, they preſs the Peritoneum directly in- 
wards, and conſpire with the reſt of the Muſcles of the Abdomen, together with 
the Diaphragm, in compreſſing the Contents of the Belly. The Tendons of the 
two oblique Muſcles, before they march over the Refus on either Side, being 
join'd to the Tendon of this Muſcle in the Linea Semilunaris, do include the Rec- 
tus in a tendinous Caſe; which ſeems no inconſiderable Contrivance of Nature to 
corroborate the incloſed ReFus in its Action. Caſpar f Bartholin obſerves in Bulls 
and other Animals of large Size, that Part of the TxaxsvERSALIs is continuous 
with the Diaphragm at the cartilaginous Endings of the Ribs below the Sternum, 
whence he ſuppoſes the Diaphragm to be a trigaſtrick Muſcle. In human Bodies 
we find, that the Diaphragm and this Muſcle are both fix'd to the cartilaginous 
Endings of the Ribs. The ſpermatick Veſſels paſs through this and the aſcend- 
ing Muſcle near the [yguma, in the mid-way between the fore Part of the Spine of 


* De Re Anatom. lib. . cap. 22. T De Strufura Diaphragm. cap. 2. 
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Of the MuscLts of the ABDOMEN. 


the Os Ihum, and the Os Pubis ; whence deſcending for ſome Space between the 
fleſhy Part of the Obliguus Aſcendens, and the Tendon of the Deſcendens, they 
run through a Fiſſure in that Tendon near the Os Pubis. Nature has artificially 
diſpoſed theſe Perforations not exactly opening againſt one another, in order to 
prevent a Prolapſus of the Inteſtines through them. Which Contrivance is not 
much unlike the oblique Inſertion of the Ureters and Ductus Bilarius paſſing be- 
tween the Membranes of the Bladder, and the Inteſtines, whereby the Return of 
the Urine in one, and the Bile in the other, is prevented. 

Bes1Des theſe Muſcles of the Abdomen, the Diaphragm may not improperly 
be reckon'd among them; ſince without its Co-operation, the abdominal Muſcles 
would not be able to compreſs the Contents of the lower Belly ſufficiently for the 
Excluſion of the Excrements, &c. But the Diaphragm being a principal Inſtru- 
ment in Reſpiration, we chooſe to treat of it among the Muſcles of the Thorax. 

NB. In the Diſſeftion of the tranſverſe Muſcles, Care muſt be taken not to 

wound the Cremaſter on ether Hat. 

We proceed now to the Muſcles of thoſe Parts, which for Conveniency of Diſſec- 
tion offer themſelves next, namely, the Teſtes, Penis, Bladder of Urine, and Anus: 
In order to which, the Droiſion of the Slim, Fat, and Membranes, muſt be conti- 
nued, by a ſemicircular Section on each Side of the Pubes, meeting in the Perinæ- 
um near the Anus, after which the Operator muſt begin to raiſe the Skin of the ap- 
per Part of the Penis, freemg it from the ſpermatick Veſſels, and next raiſing that 
Part, which lies in the Perinzum. This being done and the Fat remov d, the fol- 
lowing Muſcles offer themſelves to view, | 


C HA. IL 
Of the MUSCLES of e TES TES. 


ACH Teſticle is attended with one proper Muſcle 
call'd Cremaſter, to which * Riolan adds another, 
and thinks it common to both, comprehending 
them in the manner of a Bag; but other Anatomiſts 
take it for a Membrane only, and call it Dartos. 


CREMASTER, or SUSPENSOR I ESTICULI. 


T ariſes fleſhy from the fore Part of the Spine of the Os Ilium, its Fibres run- 

ning parallel with thoſe of the Obl:guus Aſcendens, (not with thoſe of the 
Tranſverſalis, as f Bartholin maintains againſt Niolan,) and almoſt encompaſſing 
the Proceſs of the Perionæum, deſcends to the lower Part of the Proceſs, which 
incloſes the Teſticle. Its Name declares its Office. 


— 


* Anthropolog. lib. f. cap. 36. + Lb. 1. cap. 22, 


Tab. xv. 
xvn. 


Cup. III. 
Of the MUSCLES of 7he Penis. 


NaToMI1sTSs generally deſcribe two Pair of Muſcles 
belonging to the Penis, viz. Acceleratores and E- 
. reftores. Beſides theſe, we ſometimes meet with a 
third Pair mentioned and figured by Stephen * Ri- 


derius. 


VII. 
ELERATOR URINE. 


O called from its Action, in promoting the Ejection of the Urine and Seed. 
8 Authors have been miſtaken in aſſigning the Origination of this Muſcle in 
Men, either to the Hhincter Ani, or the Tubercles of the Q a Iſebii; it ariſing 
fleſhy from the ſuperiour Part of the Urethra, as it paſſes under the Ou Pubis, 
and incompaſſing the external Part of the Bulb of its cavernous Body, on which 
its two Sides meet and join each other in the Permeum, the whole being one 
Muſcle, and not two. But on that Part of the Urethra, from which the Scrotum 
is pendulous, its Sides part again from each other, with two fleſhy Elongations, 
which become thin Tendons at their Inſertions on each Side into the Corpora Ca- 
vernoſa Penis, nor do they terminate on the Sides of the Urethra, as ſome Ana- 
tomiſts pretend. But the Variety we meet with of Nature's Sportings in theſe 
Muſcles, more than in thoſe of other Parts, may perhaps be the occaſion, that 
Authors differ ſo much in their Accounts of them. 


Lib. 2. P. 196. 


BESIDES 


Of the Muscrks of the Pex1s. 9 


| Bes1Þrs the Uſe of this Muſcle in compreſſing the Urethra, and thereby 
driving out the Remains of the Urine, and promoting the Ejaculation of the Se- 
men in Coitu, (which Action is chiefly performed by the laſt deſcribed Part of it 
embracing the Urethra, as its two Sides, after parting from each other, paſs to their 
Inſertions on each Side the cavernous Bodies of the Penis) it alſo aſſiſts the fol- 
lowing Muſcles in the Ere&ion of the Penis, by driving the Blood contain'd in 
the Bulb of the cavernous Body of the Urethra towards the Glaus in greater Quan- 
tity, whereby the Glans becomes diſtended. The Veiris, which carry back the 
refluent Blood from the Corpus Cavernoſum Urethre, are alſo at that time compreſt 
by the Intumeſcence of this Muſcle. 


VIII. 


ERECTOR Penis, —— 


TY Y ſome call'd Director, and by * Spigelius, Collateralis Penis. It ariſes fleſhy 
B from the external Knob of the Os Iſchium, below the Beginning of the ca- 
vernous Body of the Penis on each Side, into the thick Membrane of which it is 
inſerted. 

Wax this Pair of Muſcles act, they pull the Penis towards the Ofſa Pubis, 
whereby its great Vein is compreſt, and the refluent Blood ſtopp'd in its Paſſage un- 
der thoſe Bones, by which means the Penis is erected. 


IX. 
TRANSVERSALIS PENIS. — 


called from its Situation, Theſe Muſcles are mention'd by Lindanus after 
„ e ab Aqua pendente, as Thom. Bartholin takes notice. They ariſe near 
the former, from whence they pals tranſverſly to their Inſertions, at the upper 
Part of the Bulb of the cavernous Body of the Urethra. 

To theſe may be added the Muſcles of the Clitoris, and that of the Pudendum, 
in Women. 

AxaTowtsTs differ concerning the Number of the Muſcles belonging to the C/;- 
zoris; ſome with Falloppms (who firſt obſerved them) reckon one Pair only; 
others two; but de Graaf inclines to the firſt Opinion, which we alſo think moſt 
agreeable to Truth. Authors have not beſtow'd any proper Names upon them, 
but ſince they agree ſo exactly with the Erefores Penis (above treated of) except 
only in Magnitude; the ſame Appellation may likewiſe ſerve here. 


Lib. 4. cap. 12. 


| D X. Exzc- 


10 Of the MuscLes of the PE NIS. 


X. 
Fab. m. ERECTOR CIITORIDIS. 


T. 1s ariſes fleſhy from the external Margin of the Os Iſcbium, and is im- 
| planted into the Beginning of the cavernous Body of the Cltoris.. 

Tur Action and Uſe of this and its Partner, is the ſame with that of the Erec- 
tores Penis. The other Pair of Muſcles aſcribed to this Part by ſome Anatomiſts, 
and figured by de Graaf, are only Portions of the following Muſcle, adhering to it. 


＋ 21 
Tab. hut. SPHINCTER VAGINE. 


His lies immediately under the Clitoris, incompaſſing the Vagina with cir- 
cular Fibres, three Fingers in breadth. In ſome Subjects it ſcarcely ap- 
peareth fleſhy. | 
Tu is in its Action, not only ſtraitens the Vagina, but thereby alſo ſtops the 
Blood in its Return from the Plexus Retiformis of the Pudendum, by compreſſing 
ſome of its Veins which lie underneath, by which means the Labia become di- 
ſtended, and the Vagina contracted. 


| Crna. IV. 
Of the MUSCLES of the BLA DDER of Urine. 


W 


7 ALEN * and the ancient Anatomiſts take notice 
| of but one Muſcle belonging to this Part, viz. rhe 
Sphmtter, but Fabricius ab Aquapendente mentions 
another, call'd by Spigelms, Detruſor Urine, from 
its Uſe. 


XII. 
DeTrusoOR Ukrinz. * 


1s by ſome is reckon d the firſt proper Membrane of the Bladder, lying 
under that which is continued from the Peritoneum. Its carneous Fibres 
embracing the whole Bladder, compreſs it in the Evacuation of the Urine. 


XIII. 
SPHINCTER VesICz. Tab. xvm. 


A LLoPp1vs f obſerves, that the Anatomiſts of his time had not well deſcri- 
bed the Situation of this Muſcle, they placing it below the Proſtate; in 
which Caſe, (as he alledges) the Semen could not be emitted in Coition, without 


* Lib. de Muſcul. + Obſerv. Anat. 
the 


12 Of the MuscLts of the BIADDER. 


the Urine. 


Yet it ſeems his Contemporary Columbus * was not unacquainted with 
irs true Appearance. Natura prudens, ſays he, Muſculum tenuem poſuit, orbicula- 
rem, circularibus Fibris, qui Veſice Collum conflringit. This Muſcle is ſeated in 
that Part of the Neck of the Bladder, which lies immediately under the upper 
part of the Glandule Proſtate; Where, as Falloppius ſays, + © You muſt not expect 
* to find an entire Muſcle and Subſtance diſtin& from the ſubje& Canal, like that 
cc 


of the Anus, but the more fleſhy part of the Neck of the Bladder compoſed of 


e many tranſverſe Fibres, whoſe Contraction hinders the involuntary Egreſs of the 
© Urine, 


N. B. To diſcover theſe tranſverſe Fibres, our Author adviſes to dip the Blad- 
der in ſcalding Water after Inflation, when the external right Fibres being 
removed, theſe will appear underneath. By blowing up the Bladder, and 
drying it, after the Proſtate were remov'd, we have diſcover d the canfrerſs ; 
Fibres of the phinfer, as repreſented in Tab. XVIII. 13. 


wh. 


= ® [ib,y. cap. 264 + Ob. Anatom. 
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| Cray. V. 
Of che MUSCLES of the Anus. 


Axtovus Accounts are given us by Anatomiſts of the 
Muſcles of the Anus. Galen * divides its Sphinfer 
into two, viz. Carnoſus and Cutaneus ; which, with 
the two Levatores, make four Muſcles belonging to 
this Part. Niolan f multiplies them to the Num- 
ber of nine, three Sphinfters, Carnoſus, Cutaneus, 
and YVagmals; and fix Elevators, two internal, and 
four external, of which one Pair belongs to the 
Os Coccygis. But this Opinion ſeems rather ground- 

ed on Fancy, or ſome particular Subject, than the general Appearance of them 

in Diſſection. | | 


XIV. 
SPHINCTER ANI. 


His is a large, thick, fleſhy Muſcle, incompaſſing the Anus. Its Figure 
and Series of Fibres externally, immediarely under the Skin, incline to a 
longiſh Oval. It is connected forwards to the Accelerator Urme, backwards to 
the Os Coccygis. As it is continued farther upon the Body of the [nteftinum Rec- 
tum, its Fibres are circular for near two Inches in Breadth. It is much larger in 
Man, than in other Animals, in whom, by reaſon of the ere& Poſition of the 


* De Meſculis. + Anthropolog. lib. 7. cap. 40. 


E Body, 


14 


Tab. xix. 


Of the MuscrkSs of the AN us. 


Body, there is greater Force required to retain the Fæces, which is the Office of 
this Muſcle, 


XV. 
LEVATOR ANI. 


— 


EEx is to be one Muſcle, ſpringing fleſhy from each Side the Offa Pubis, inter- 
8 nally within the Pelvis, as alſo from part of the Iſchium and Sackum. From 
theſe Places, like Lines drawn from a Circumference towards a Center, its Fibres 
deſcend over the Mu/tul: Marſupiales, to their Implantation at the lower end of 
the [nteſtinum Reftum in the Anus. Beſides the Action aſcribed to this Muſcle, 
which its Name imports, it has a farther and more remarkable Uſe, which will 
appear to any, who examine its Poſition. For in its Deſcent on each Side from 
the O a Pubis, you'll find it paſſing cloſe over the Glandulæ Proſtatæ; and its back 
Parts deſcending from the Os Iſebium and Sacrum muſt neceſſarily compreſs the 
Peficule Seminales, by drawing up the Anus with the lower Part of the Rectum, 
not unlike the Diaphragm in compreſſing the Contents of the lower Belly. This 
Muſcle therefore, when it acts, will force out the Contents of the Proſtatæ and 
Veſicule Semmales into the Urethra, the Diaphragm, with the reſt of the Abdomi- 
nal Muſcles, making a counter Preſſure at the ſame time, and thereby aſſiſting it 
to drive out the Semen in Coitu. 


Curuae. VI. 


mW 7 Sg 1 Dee, theſe Majeles, make Incion ure, 


— the common Integuments of the Head, the firſt and 
| direct Line of Droifion being continued from the mid- 
ale and inferiour part of the Os Occipitis, 10 the 
ſame part of the Os Frontis. The other muſt be 
made tranſberſiy from two Iuciſions round each Ear, 
to the Sinciput. Begin to raiſe the Shim at its An- 
gles, on the Sinciput, taking great care, in freemg 
the Skin of the Forehead, not to raiſe the Frontal 
Muſcles. * 


XVI. 


Oc ITAIISõ. Tab. xx. 


s & Is and its Partner were firſt diſcover d by Columbus, and accurately de- 
{cribed by Falloppius*, who took himſelf to be the firſt Inventor of them. 
4 In Occipitio, ſays he, Muſculi reperiuntur 3 reliquis omnibus Anatomicis præ- 
« rermiſh.” They are ſhort, but broad, thin, fleſhy Muſcles, ſituate on the 
Occiput, from whence they derive their Names. Each of theſe ariſes fleſhy from 
that Part of the Os Occipiis, where the Maſtoideus and Muſculus Splenius are inſert- 
ed, and ſoon becoming Tendinous, joins with the Pericranium; which firmly ad- 


Ob. Anatom. 
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16 Of the MuscLs of the Hairv-Scare, &c. 


heres to the Hairy-Scalp on the $;ciput. When theſe act, they pull the Hairy- 
Scalp backwards; which Action Columbus tells us, he had often ſeen with pleaſure 
in the Head of his Maſter Johannes Antonius Plat, who was wont to move the 
whole Skin of his Head very freely. 

IT is certain the Tendons of the Occipital Muſcles are continued with the 
Frontales ; and, though Anatomiſts have given them two different Names, the Oc- 
cipitali and Frontalis on each Side are really one Digaſtrick Muſcle, which ſerves 
to draw the Hairy-Scalp backwards or forwards, as either fleſhy End is contracted. 


But, becauſe I would avoid Innovation as much as poſſible, I ſhall ill retain the 
uſual Diſtinction. 


XVII. 
an | FrRONTALIS. 


XXI. XXII. 


T's Riſe is already mention d in deſcribing the Occipital Muſcles, beſides 
which it has other Originations, or fix d Points, to which the Skin of the 
1 4 Forehead is drawn, when its fleſhy Fibres are contracted. From theſe Points ariſe 
4 * two ſeveral Productions of this Muſtle on each Side, the external of which ſprings 
from the lower part of the Bone of the Noſe near the Ala. The other internal, 
and more fleſhy Production, which is broader than the external, lying partly un- 
der the Orbicularis Palpebrarum, ſprings from the Margin of the Os Frontis, that 
makes the upper part of the Orbite of the Eye, near the great Canthus. This 
in its oblique Aſcent becomes thick and fleſhy on the Eyebrow, and afterwards, the 
two Productions uniting compoſe that fleſhy Body under the Skin of the Fore- 
head. Though theſe Parts of the Frontal Muſcle a& ſeparately, whether in lift- 
ing up the Eyebrows, and wrinkling the Skin of the Forehead, or in drawing the 
Eyebrows down, and corrugating the Skin between them, which we call knitting 
the Brows; yet I ſee no reaſon to make them diſtin Muſcles. That part of it 
expreſs'd Tab. xxv. Fig. v. at &, was firſt taken notice of by Yocherus Cuiter, and 
has been ſince call'd Corrugator. 


N. B. To raiſe the Shin, and diſcover the Muſcles of the Face, which in the Or- 
der of Diſſeftion are next to be proſecuted, continue your former Droiſion from the 
Dorſum Naſi, where you left it, to its Apex; and from two Semicircular Sections, 
one on each Side the Alæ Naſi to the Septum Narium, make a direct one to join with 
a Circular Iuciſion round the Lips. Then from the middle of the Iower Lip, draw 

| Knife directly over the Chin, Neck, and Sternum, till you meet that longiudimal 
one made in Diſſetion of the Muſcles of the Abdomen. The Klin is beſt cleared from 
the Eyelids, after raiſing it from the circumjacent Parts. In this Operation ſpecial 
Attention muſt be had, left you wound the Orbicularis Palpebrarum, and Muſcles of 
the Alæ Naſi. Care alſo muſt be taken in raiſing the Skin of the Neck, and Face, nos 
to raiſe the Quadrati Genarum along with it. 


Cuay. 


Cnae. VII. 
Of the MUSCLES of the Cnerks and Lies. 


HE Deſcriptions and Uſes of theſe Muſcles given by 
Anatomiſts, are fo various, that to recite their ſe- 
veral Accounts of them would be exceedingly te- 
dious to the Reader, and at the ſame time of very 
little Uſe. For which reaſon I ſhall only repreſent 

them, as they have appear'd to my ſelf in ſome late 
Subjects. 

Tax Muſcles of the Lips are either Common to 
the Cheeks and Lips, or to both Lips, or Proper 
to the upper, or under Lip only. 

THross Common to the Cheeks and Lips, are two Pair, on each Side two Muſ- 
cles, viz. the Quadratus and Buccinator. 


XVIII 


QuapraTus GEN, or QUADRATUSs Coll 
by ſome call d Tetragonus, and by Galen, Pla- 
tyſma Myoides. 


| I. a thin Membranous Beginning, according to Galen *, from the Spines of 
the YVertebre of the Neck, and from the Skin on the Cucullaris and Pecto- 
ral Muſcle; whence aſcending with an oblique Courſe of fleſhy Fibres, on the Side 
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18 Of the MuscLes of the CHEEKSs and Lies. 


of the Neck, it is faſtened to the Proceſſus Maſtoides and root of the Ear; after 
which it paſſes over the lower Side of the inferiour Jaw-bone, the Parotide Gland, . 
and Maſſeter Muſcle, and is at length inſerted into the Cheek, the Angle of the 
Mouth or Lips, and the middle of the lower Jaw-bone, where its Fibres in ſome 
Subjects decuſſate thoſe of the other Side. | 

Wu both theſe Muſcles act, they pull down each Angle of the Lips, toge- 
ther with the Cheeks, and part of them may aſſiſt the Digaſtrick Muſcles in opening 
the Mouth. 


þ 4 + ul 
r BUC CINAT OR. 


His Muſcle does not ſpring from the Gums of the upper, and end in thoſe 

E 5 of the lower Jaw; nor is it of that Figure, which ſome Anatomiſts would 
perſuade us, or interwoven with various Orders of Fibres, as others pretend. It 
ariſes broad and fleſhy from the fore-part of the Proceſſus Corone of the lower Jaw- 
Bone, from whence it proceeds with direct Fibres to its Inſertion at the Angle of 
the Lips. Through the middle of this Muſcle paſſes the Ductus Salwalis ſuperior, 
which was obſerv'd by Placentinus, and by him call'd /inculum Robuſtum. 

Bes1DEs the Uſe, which Trumpeters make of theſe Muſcles acting together, 
either of them contracting alone pulls the Lips to one Side. 

Tu Muſcles common to both Lips are ſuch as are inſerted into their Angles, 
as the Zygomaticus, Elevator, Depreſſor, and Conſtrictor Labiorum. 


þ © © 
— - ZYGOMATICUS. 


O called, becauſe it ariſes from the Os Jugale, or Zygoma. Its Origination is 
round and fleſhy from the external part of that Bone, whence deſcending 
obliquely forwards, it is inſerted near the Angle of the Lips. In ſome Subjects 
I have found it divided at its Termination. 
War this Muſcle and its Partner act together, they draw both Lips upward ; 


but if one of them acts alone, it diſtorts the Mouth, whence it is by ſome called 
Diſtortor Oris. 


XXI. 
nan ELEVATOR LABIORUM. 


is lies between the former Muſcle and the Elevator Labii & uperioris Pro- 


prius. It ariſes from the fourth Bone of the upper Jaw, and deſcends di- 
rectly to its Inſertion under the Termination of the former Muſcle. 


XXII. 
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XXII. 
DrRESSOR LABIORVU . er ouch 


„ 5 ariſes fleſhy from the lower edge of the inferiour Jaw-Bone laterally, 
whence it aſcends to its Inſertion at the Angle of the Lips. 
T r1s draws down the Corner of the Lips. 


XXIII. 
ORBICULARISs LABIORUM. — 
1 environs the Lips with Circular Fibres, and is called Conftrifor, or 
Sphinfter Labiorum, as likewiſe Oſculatorius, from its Ule. 
Tu Muſcles Proper to the upper, or under Lip, are three Pair, viz. Eleva- 
tores Labu Superioris Proprii, Depreſſores, and Elevatores Labii Inſerioris Proprii. 
XXIV. 
ELEVATOR LABII SuPeRIORts PROPRIUS. —_ 


His ariſes fleſhy from the fore part of the fourth Bone of the upper Jaw, 

immediately above the Elevator treated of before, and deſcends obliquely 
under the Skin of the upper Lip, joining with its Partner in a middle Line, from 
the Septum Narium to its Termination in the Sphinfer Labiorum. It has a dou- 
ble Series of Fibres. The external deſcend obliquely from its Origine, and are 
very thin. The internal decuſſate the former at Acute Angles, and paſs in an 
arched manner under the Ale Naſi, ſeeming to be a continuation of the Orbicula- 
ris Labiorum. The external Series give Slips of flcſhy Fibres to the two Cartilages 
of the Ale Naſi at their meeting with the Septum. Theſe make the Furrow in 


the middle of the upper Lip, under the Seu. n Narmm. 


. 
DerRkEssoR LABII INFEERIORIS PROPRIUs. Tab. wn. 


XXII. XXXI. 


Ts difficult to determine, whether this be one, or two Muſcles. It lies between 
the Depreſſores Labiorum Communes, deſcribed above, poſſeſſing that part of 
the lower Jaw called the Chin, and aſcending with a twofold order of Fibres, one 
direct, and the other tranſverſe, is inſerted into the lower Lip; in depreſſing which, 
it turns it outwards, 


XXVI. 
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- -XXVLI. 


1.9% ELEVATORRLABII INFERIOR1Is PROPRIUS. 


H1s Muſcle with its Partner lies within the lower Lip, and was firſt obſerv- 

ed by us ſome time ſince. It ariſes fleſhy from the fore part of the lower 

Jaw-Bone, below the Gums of the Dentes Inciſoru, and deſcends directly to its In- 

ſertion into the inferiour part of the Skin of the Chin. When theſe Muſcles act, 

they make divers Indentations in the Skin of the Chin, as may be obſerv'd in living 
Subjects, when the lower Lip is drawn upwards. 
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Of the MuscLEs of the Eye-L1ps. 


Car. VIII. 
Of the MUSCLES of the Erx-Lips. 


ALEN * and the ancient Anatomiſts, together with 
Leſalius f and ſome later Writers, are extremely de- 
ceived in their Notion of theſe Muſcles, in dividing 
the Orbicularis into two, and ſuppoſing thereby all 
the Motions of the Eyc-Lids to be perform d. But 
this Syſtem was firſt alter d by Falloppius , partly 
from an Intimation of Oribaſius in his Book De Di 
ſet. Muſcul. ex Galeno, Cap. VI. where he takes 
Notice, that in the Cure of an Ægilops, not only 

the deſcribed Beginnings of the Orbicular Muſcles are cut and burnt away, but the 

Bone underneath exfoliated, and yet the Motions of the Eye-Lids remain; and 

partly from the Diſſection of the Eye in a Sea-Calf, where he obſerved four Muſ- 

cles latent in the Orbit, inſerted above, underneath, and on both Sides the Palpe- 
bre. Being induced upon this to make the like Inquiry in a human Body, he hap- 
pily diſcover'd the Aperiens Palpebram Refus, which ſhall be deſcribed hereafter. 

We mention this Paſſage, becauſe ſome later Authors have favoured the erroneous 

Account of the former Anatomiſts, retaining their Deſcription of the Orbicularis 

Palpebrarum, and dividing it into two Semicircular Muſcles, 


i XXVII. 


ORBICULARIS PALPEBRARUM. 


His is a thin fleſhy Muſcle, whoſe Fibres do circularly environ the Eye-Lids, 
F and are inſerted into them, (like the Sphintter Labiorum) not adhering to 
any Bone, from whence we may derive their Origine, except the ſuperiour part of 
the great Bone of the Noſe; by ſome reckoned the fourth Bone of the upper Jaw. 

Tr1s Muſcle, acting like the Sphincters of other Parts, conſtringes the Eye- 
Lids. To theſe Rzolan + adds another Muſcle belonging to each Eye-Lid, which 


et. 


De Diſſectione Muſcul. f Hum. Corp. Fabric. lib. 2. cap. 10. ** Ob/erv. Auatom. 
+ Anthropog. lib. . cap. 10. 
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Of the MuscLes of the Eyt-Lips. 


he calls Cliaris, which we take to be a Portion of the former adjacent to the 
Cilia. | 

To aiſcoves the following Muſcle, part of the former lying between the upper Eye- 
Lid and Eye-brow, nmſt be raiſed: After which, the Glandula Lachrymalis, with 
part of the Fat withm the Orbit being removed, by extending the upper Eye-Lid, ei- 
ther with a Hook, or your Fingers only, its tendinous Inſertion and fleſhy Body will 


appear, 
XXVII. 
AERIENS PALPEBR AM RECTUS. 


oy called from its ſtreight Progreſs and Uſe. It ariſes ſharp and fleſhy frofa 
the profoundeſt part of the Orbit, near the place where the Optick Nerve is 
tranſmitted; and paſſing directly over the Maſculus Attollens, it becomes tendinous, 
as it marches over the Bulb of the Eye; where growing ſtill broader and thinner, 
It is inſerted into the whole ſuperiour part of the upper Eye-Lid. | 

THESE Muſcles of the Eye-Lids being removed, we proceed next to thoſe of the 
Eye uſelf, in the Demonſtration of which, Fabricius ab Aquapendente * propoſes two 
ways ; the one ſhewing the Eye with its Muſcles in ſitu, the other the Eye taken out 
of its Cavity, and its Muſcles expanded on the Table: The firſt exhibiting their Mo- 
tions, the ſecond their Figure or Shape. In the firſt, though our Author adviſes the 
Brain to be taken out, and the Bones of the Orbit to be divided; yet we chuſe to per- 
form this Operation in the following manner, without troubling our ſelves with either. 
Both Eye-Lids being removed, firſt with your fore Finger ſeel gently for the Tro- 
chlea, ſituated near the brink of the Orbit, towards the Noſe ; then clear the Tendon 
which paſſes through it. This done, in like manner clear the oppoſite Muſcle, the 
Obliquus Inferior, firſt ob/erving its Origination at the brink of the inſeriour part of 
the Orbit; then with the Aſſiſtance of a ſmall Hook and Sciſſars extract the Fat, Mem- 
branes, and Veſſels; from between the ſtreight Muſcles. The other manner of Demon- 
ftration may be practiſed in the ſame Eye, or the oppoſite, taking care in freemg the 
Trochlea from the Orbit, to avoid wounding the Tendon, which paſſes through it. The 
inſeriour obligue Muſcle being cut off cloſe from its Origine, as alſo the reſt of the Muſ- 
cles, and the Optick Nerve at the profoundeſt part of the Orbit, and the whole Eye 
being diſlodg d; diſengage its Muſcles, and diſplay them, whereby you may obſerve, 
that the Trochlearis is the longeſt Muſcle of the Dye; and that its Inſertion is directiy 
behind the Attollens ; and on the contrary, that the Obliquus Inferior is the ſhorteſt, 
whoſe Termination is direfly behind the Abducens, by which means yon may aiſtmguiſh 
the right Eye from the left. | 


De Yiſione. Cap. 11. 
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Chr. IX. 
Of the MUSCLES of be Ext. 


OLUMBUS * reprehends Galen, Veſalms, and the 
Anatomiſts of this Time, for aſcribing the Aperi- 
ens Palpebram Refus and Obliquus Superior to the 
Eye, and at the ſame time commits no leſs an Er- 
ror himſelf, not only in ſuppoſing, that the laſt 
named Muſcle belongs to the Eye-Lid, but likewiſe 
in imagining, that the Obliquus Inferior begins and 
ends in the Cornea of the Eye. But the accurate 
Falloppius f, who firſt obſerved the Trochlea, has 

given us the moſt exact Deſcription of theſe Muſcles of the Eye, as well as thoſe 

of the Palpebre. 


AALIS 
OBLiQuus SUPERIOR or T ROCHLEARIS Tx 


III. Iv. 
T receives its firſt Denomination from its oblique Poſition and Courſe, in re- 
gard of the reſt of its Fellows. The ſecond it derives from that Cartilagi- 
nous Ring, placed near the Brink of the upper Part of the Orbit towards the Noſe, 
through which its Tendon paſſes, being reflected on it, as a Rope on a Pully. Be- 
ſides which, it is called Longiſſimus Oculi, as exceeding the others in length. It 
ariſes ſharp and fleſhy from the profoundeſt Part of the Orbit, near the Origination 
of the Adducens, and becoming a fleſhy Belly, as it paſſes obliquely cloſe under the 
ſuperiour Part of the Bone of the Orbit, it makes a round Tendon running through 
the Trochlea (as above mentioned ;) from whence reverting back, it's inſerted into 
the Tunica Sclerotis, in the mid way between the Termination of the Attolleus and 
Optick Nerve, towards the back Part of the Bulb of the Eye. 


— — — 


De re Anatom. lib. x. cap. 8. + O. Anatom. 


XXX. 
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XXX. 
Tab. xxv. OBL1QUUs INFER1ORK: 


Lso called Breviſſimus Oculi, it being the ſhorteſt Muſcle of the Eye. This 
ſprings ſharp and fleſhy from immediately within the lower, and almoſt 
outward Part of the Orbi, at the Juncture of the firſt Bone of the upper Jaw with 
the fourth, and becoming thicker, aſcends obliquely over the Deprimens, grow- 
ing tendinous at its Inſertion into the Tunica Hclerotis, near the Implantation of , 
the former, directly betwixt the Abducens and Optick Nerve. 
Tut two oblique Muſcles are by ſome called Grcumagentes, and Amatorii, from 
their Actions in winding and rolling the Eye about, which Motions we call Ogling. 
Anatomiſts differ in aſſigning the proper Offices of theſe Muſcles, ſome aſſerting 
when the Superiour acts, the Eye is rolled from the Noſe; when the Inferiour, to 
it. Others, on the contrary, ſuppoſe that the former draws it to the Noſe, and 
the latter directs it towards the leſſer Canthus of the Eye. But if we rightly con- 
ſider the Poſition of the Trochlea, which determines the Motion made by the Supe- 
riour Oblique Muſcle, and the Origination of the Inferiour; and that the Tendon 
of the former, and the whole Duclus of the latter, paſs obliquely from the exter- 
nal edge of the Orbit to their Inſertions at the back part of the Bulb of the Eye; 
we mult neceſſarily conceive, that the vulgar Doctrines of their Motions are erro- 
neous. For when the Ohliquus Superior acts, the poſteriour part of the Bulb of the 
Eye muſt approach towards the 7Trochlea, whereby its Globe is not only drawn 
ſomewhat forwards, but its Pupil is directed downwards; ſo on the contrary, when 
"the Obliguus Inferior acts, the poſteriour part of the Bulb of the Eye approaches to- 
wards the external edge of the inferiour part of the Orbit; its Pupil is directed 
upwards, and its whole Globe is pulled ſomewhat outwards. Hence it is that the 
Bulb of the Eye is more protuberant in thoſe Actions; which Contrivance in Na- 
ture ſeems very neceſſary, ſince otherwiſe the Projections of the Eye-brows and 
* Cheeks would be liable to hinder our Proſpect, whether directiy upwards or down- 
wards. Beſides the Uſes of theſe oblique Muſcles now mentioned, they have ſtill 
a more notable one, not only in pulling the whole Eye directly forwards, but in 
holding it from being retracted, when any of the four ſtreight Muſcles act, which 
otherwiſe would rather draw it inwards, then turn it either ſideways, or upwards, 
or downwards. But theſe Muſcles, one of them deſcending inwardly from the up- 
permoſt, and the other aſcending from the lowermoſt edge of the Orbit to their 
Inſertions, prevent its being drawn back into the Orbit, and ſerve as an Axis for 
the Motions of the other Muſcles. Hence it is, when they ceaſe to act, the whole 
Globe of the Eye ſinks, which may give occaſion for that vulgar Tradition, that 
the Eye- ſtrings break in dying Perſons. 
Tux reſt of the Muſcles of the Eye are called Recti, from their ſtreight Pro- 
greſs and Uſe. 


XXXI. 
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XXXI. 
ELEVATOR Oculr. id. 


S alſo called Syperbus from its moral Signification, it being one of the common 
Marks of a haughty Diſpoſition to toſs up the Eye; wherefore its oppoſite 
Muſcle is called Humili; but Placentinus thinks the Motions of the upper Eye-lids 
denote thoſe Diſpoſitions more ſignificantly ; for ſays he, Qui enim hanc elatam 
habent, (ſpeaking of the upper Eye-lid) Superb: & Feroces ſunt ; qui vero de preſe 
ſam ac dimidium fere Oculum Claudentem, ita ut Terram adſpicere videantur, Humi- 
les ac Mites ſunt. This Muſcle ariſes ſharp, and fleſhy, near the place where the 
Oprick Nerve enters the Orbit, and becoming a fleſhy Belly, makes a thin Tendon 
inſerted into the Tunica Fclerotis, on the Superiour and Fore-part of the Bulb of the 

Eye under the Adnata. 

4 


XXXII. 
DeeressoR Ocuri. nit. 


His, like the former, ariſes from the profoundeſt Part of the Orbit, and 
like it paſſes directly to its Inſertion into the oppoſite part of the Globe of 
the Eye. 


XXXIII | 
ADDuUucToOR OCULI. Bid. 


O called becauſe it draws the Pupil towards the Noſe, and Bibitorius, from di- 
recting the Eye towards the Cup. The Origine and Progrels of this is agree- 


able to the two former, but it is inſerted into that part of the Tunica Sclerores, which 
borders on the Noſe. 


XXXIV. 
ABDUCTOR OCULI. Bid. 


O called from its Action in drawing the Eye from the Noſe; it is alſo called 
Indignabundus, becauſe it is made uſe of to expreſs Scorn and Reſentment. 
This, like the three former, ariſes near the Entrance of the Optick Nerve into the 
Orbit, and is inſerted like them into that part of the Tunica Sclerotis, that reſpects 
the leſſer Canthus of the Eye, oppoſite to the Implantation of the former. When 
theſe four right Muſcles act together, they pull the whole Globe of the Eye into 
the Orbit, from whence it's pull'd forwards again by the two Ohliqui as before. 
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Caſſerius, lib. x. cap. 1 8. 
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Of the MusciESs of the Eve. 


To theſe Mullmete adds * another, which he calls the Fifth Right Muſcle ; 
the Office of which he confines to the Motion of the Trochlea, (ſuppoſing it 
moveable ;) but what he has ſaid concerning it, either as to its Exiſtence, or Uſe, 
is ſo obſcure, if not impoſſible, that there 4 Reaſon to give it any Place or 
Deſcription amongſt the other Muſcles of the Eye. Neither could we ever diſco- 
ver by Diſſection any ſuch Muſcle, but ſuſpect that part of the Orbicularis Palpe- 
brarum, which adheres to the Trochlea, might occaſion the Miſtake. Which 1 
rather remark, becauſe I find others upon Mullinetè s Authority, without ſtrict En- 
quiry into the Matter, have fallen into the ſame Error. 


_——— 


* Diſertat. Anatom. cap. 6. 
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C HAF. X. 
Of the MUSCLES He Nos p. 


HE Noſe is altogether immoveable, except in its 
lower griſtly Part, the Sides of which are not im- 
properly called Ale or Pinnæ, by whoſe Approach, 
or Receſs, the Noſtrils are ſtraitned, or dilated. 
Galen * aſſigns but one Pair of Muſcles to the Ale, 
to which Jacobus Berengarins Carpenſis in his Com- 
mentary on Mimdinus adds another, ariſing from the 
Extremities of the Bones of the Noſe, and inſerted 
into the inſide of the Aæ; wherein he is followed 

by Veſalins f. Columbus + ſays, thoſe deſcribed by Galen beloag to the upper Lip, 

and that thoſe placed in the inſide of the Noſe (above-mention'd) are entirely 
fictitious; deſcribing (till another Pair, ariſing from the upper part of the Bones 
of the Noſe, and inſerted into their Aæ. Falloppms ** is not poſitive, whether 
he has ſeen thoſe internal Muſcles mention'd by Berengarius and Ye/alins or no; 
but he deſcribes another Muſcle, which later Anatomiſts call Conſtrictor Ale Naſt ; 
the Invention of which is claim'd by Cafſerms Placentinus ff. I find in general, 
that Nature is more inconſtant in theſe Muſcles, than in thoſe of any other Part; 
but the following Account is taken from their moſt common and uſual Appearance, 


XXXV. 
ELEVATOR ALA Nàs!. 2.4. n. 


E, g. 
7b. XXII. 
ths is ſeems to be an Elongation of the Frontal Muſcle, continued from the r. vl, 


upper part of the Bone of the Noſe, and deſcending obliquely to the Aa 
Naſi, where it partly joins with the following, and partly paſſes wm, or ſometimes 
under it, to its Inſertion in the A/a and upper Lip. 


De Diſſe#. Muſc. 1 


. Cap. 13. t De re Anatom. lib. x. cap. 4. 
% Ob/. Anatom t 9. 


XXXVI. 
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XXXVI. 
7.x DILATATOR ALX Nas, & ELEVATOR LABII 
SUPERIORIS. 


£ & 1s Muſcle was mention'd by Calen. It ariſes thin, broad, and fleſhy 


from the fourth Bone of the upper Jaw ; whence deſcending with a two- 
fold Order of Fibres, it is inſerted into the upper Lip and Ala Maſi. 


| XXXVII. 
Wn. CoNSTRICTOR AL# Nast, 


His ariſes fleſhy from the fore part of the fourth Bone of the upper Jaw, 
immediately above the Gums of the Dentes Inciſorii; and aſcending, is ſoon 
inſerted into the Root of the Ala Naſe. 


Wurxx theſe Muſcles act, they draw the Ae downwards and nearer each 
other, l 


—— — - 


˙ 


— — 11 —— 
Lo * - * CE II * 
"IF ws 1 * 22 . of 
p K — — . p — — 2 *. py 
2 1 * 7 — =_—7 * — 7 
"== af | 8 cit Y SV. 
— r — 8 - 
- 3 SY. * 1 7 VP | 
— — * — 


” N 


R 


_— — 


Of the MuscLies of the AuRICUILA. 29 


ts e DEI TIED 
ot 2 82 
EG — SEES 
OP 


fl | 
K 
& 4 
1 1 
% \ » 
- 4 
. 
# Fa *% 
14 TY 
* 
1 " 
y 
, 


Char. XI. 2 
Of the MUSCLES of the AuRICUILA or OuTwarD 


Eak. 


AL LOPPIUS*, the firſt Writer of theſe Muſcles, 
informs us there arc ſometimes found three belong- 
ing to each Auricle; the Firſt or Attolleus, the Se- 
cond or Deprimens, and the Third, which is part 
of the Platy/ma Myoides. Theſe, he ſays, are 
ſometimes wanting, though he has frequently ſeen | 
them. Placentinus F multiplies them to the num- 
ber of Five; but M. Du Yerney, in his accurate 


Treatiſe of the Ear, deſcribes two only, whoſe 
Account we have found to be moſt agreeable to our own Enquirics. 


XXXVIII. 
ATTOLLENS AURICULAM. a 


H1s conſiſts of divers fleſhy Fibres, and is annex'd to that part of the Pe- 
ricranium that covers the temporal Muſcle, whence it deſcends dire&ly to 


its Implantation at the ſuperiour part of the ſecond Wrinkle of the Cartilage of 
the Ear. 
Its Name declares its Uſe. 


a. Mm 


XXXIX. 
RETRAHENs AURICULAM. 


Y ſome called Triceps Auris, becauſe it has ſometimes three Beginnings. 

M. Du Verney fays+ it is compoſed of five or fix Faſciculi of fleſhy Fibres, 

which have their Origination from the ſuperiour and fore part of the Apophy/is 

Maſtoides, and deſcend —_— to their Inſertion in the middle of the Concha 
Auriculæ. 
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* Obſervat. Anatom. Caſſerius, lib. 4. cap. 4 + De TOrg. De POwie. 
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Of the Mousctxs of the AuRICUILA, &c. 


N. B. The Muſcles of the internal Ear cannot be demonſtrated, till after thoſe of 
the Head are diſpatchd, and the Brain removed; but we ſhall follow the Example 
of others, and inſert their Deſcriptions in this Place; it being alſo cuſtomary, in the 
Myological Lectures at Chirurgeons Hall, to ſhew them in a dried Preparation from 
the precedent Subjeft, | | 0 


Of the MuscLes of the INTERNAL EaR. 
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Cnae. XII. 
Of the MUSCLES of the INTERNAL EAR. 


HESE Muſcles were altogether unknown to the an- 
cient Anatomiſts; but the moſt internal of thoſe 
belonging to the Malleus is accurately deſcribed by 

. Bartholomens Euſtachius *, and is called [aternus Auris. 
Volckernas Cotter mentions f two Muſcles latent in the 
ſecond Meatus or Concha, commonly called Tym- 
panum, but does not deſcribe them. His Obſerva- 
tions being made from Brutes, we ſuſpect one of 
them was the internal Muſcle of Euſtachius, and the 

other the Maſculus Stapedis. Fabritins ab Agua pendente t, and Caſſerius Placenti- 

us **, contend for the Invention of another lying in the Meatus Auditorius, called 

Externus; in the Deſcription of which they are followed by moſt Anatomiſts, ex- 

cept M. Du Fern, who (not taking notice of the Accounts of others, but writing 

from Diſſection only) deſcribes two Muſcles belonging to the Malleus, but omits 
the external one of Aguapendens and Placentinus; and inſtead of it adds another, 
which he alſo calls Externus, becauſe it lies on the external Bony Paries of the 

Ductus, leading from the Palate to the Ear, which from its Poſition we call Oh 

guns Auris. Hence it appears that three Muſcles belong to the Malleus, of which 


the firſt, that appears in Diſſection, is the Externus of Aquapendens ; the ſecond 


is the Externas of Du Verny, which we call Obliquus Auris; and the third is the In- 
ternus of Euſtachius, to which may be added the fourth, belonging to the Hapes, 
called Muſculus Stapedis, deſcribed by Placentinus in Brutes, and in Man by Du 


Perny. | 


Fo the better Demonſtration of theſe Muſcles, (after the Diſſection of the Brain, 
and all the Muſcles, which ariſe from, or are inſerted into, the Baſis of the Cranium) 
dreide the Os Temporale, with part of the Os Sphenoides on one Side, and the Os 
Occipitis an the other, from the reſt of the Bones, (it being well cleared of the Muſcles, 
Membranes and Veſſels, that remain on it;) then witha ſmall ſemicircular Chiſel cut away 


. ® Opuſcula Anatomics. + Anatom. Obſervat, + De Aure pars prim. lib. 4. cap. 12. 
** De Aure, lib. 4. cap. 13. 
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Tab. xxv1. 
Fig. 1. iv. 


* Tab. xxvt. 


Fig. 1. u. 
n. iv. vin. 


Of the MuscLes of the INTERNAL EAR. 


the mferiour Part of the Meatus Auditorius, taking care not to wound the Membrana 
Tympani. This performed, you muſt be very cautions in raiſing the Glandulous Mem- 
brane that inveſts the Meatus, to which the external Muſcle adheres. The other two 
Muſcles of the Malleus Hing incloſed within the Os Petroſum, require our next In- 
ſpection. Firſt obſerve the laſt named Bone's Conjunttion to the Os Sphenoides, where 
with the Chiſel lightly cut off their external Laminz, and the oblique external Muſcle 
of Du Verny will appear, together with the Internal one of Euſtachius. But if yon 
Hill proceed to break off more of the Os Petroſum, you will not only have a Proſpett 
of the Bony Part of the Aquæduct, but of the Articulation of the Malleus with the Incus, 
and the whole Cavity of the Tympanum. l herein may be obſerved the longer pro- 
ceſs of the laſt named Bone, articulated with the Stapes, by the mediation of the Qs 
Orbiculare, and the Tendon of the Muſculus Stapedis, running out of a Perforation in 
the Os Petroſum, down to its Inſertion in the Head of the Stapes, together with the in- 
ternal Surface of the Membrana Tympani, and the long Proceſs of the Malleus lying 


on it. 


X. 
ExTERNuUs ARIS ve LAXATOR EXTERNUS. 


Hrs lies in the upper Part of the Meatus Auditorius, having a ſhort fleſhy 
Body with a long (lender Tendon. It ariſes from the external and ſuperiour 
Margin of the Meatus Auditorius, and ſoon becoming a ſlender Tendon, paſles 
directly to the upper Part of the Membrana Tympani, on which it deſcends for 
ſome ſpace to its Inſertion in the long Proceſs of the Malleus, where it is contigu- 


ous to the ſaid Membrane. This draws the Mambrium of the Mallens, together 
with the Membrana Jympani forwards. 


XLI. 
OBt1QuUus AvuRis. 


His may be alſo called Semicircularis from its Poſition, it lying in the exter- 
nal Part of the Bony Chanel of the Aguæduct, whence marching ſome- 
what upwards and backwards, it enters the Tympanum in a very oblique Sinuoſity 
excavated immediately above the Bone, where the Tympanum is inchaſed, and is 
inſerted into the ſlender Proceſs of the Malleus. The Sinuoſity, in which this 
Muſcle paſles, is that, which may be taken notice of in the upper Part of the Bony 
Circle of the Fartus. This we don't find deſcrib'd any where before Du Lern). 


XLII. 
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XLII. : 
Tab. xxvr. 
InTERNUs AURIS. — 


Iv. VIII. 
Th lies in a Bony Chanel in the Os Petroſum, which makes one of the 
Parietes Tympant. One part of this Chanel is without the Tympanum, 
and lies in the upper part of the Bony Paſſage, which goes from the Ear to the Pa- 
late; the other Part, which is within the Tympanum, advancing as far as the Fe- 
neſtra Ovalis, makes in that Place a Riſing, upon which, as on a Pully, the Ten- 
don of this Muſcle paſſes to the other ſide of the Tympanum, and is inſerted at the 
poſteriour Part of the Handle of the Malleus, a little below the Inſertion of the 
external Muſcle ; by which means it draws it towards the Os Perro/urm. The Ori- 
gine of this Muſcle is preciſely in that Place, where the Bony Part of the Aque- 
duct terminates. It is covered with a nervous Coat, which forms a Sheath, accom- 
panying it in its whole Progreſs, and binding it faſt to the Chanel, When this 
Muſcle acts, it pulls the Manubrium of the Malleus towards the Os Petroſum, 
whereby the external Surface of the Membrana Tympam becomes ſomewhat con- 
cave. 

I's the Tendon of this Muſcle, in ſome Animals, Schelhamer * informs us he has 
ſometimes obſerved a ſmall Bone: But we ſuſpect he miſtook the Maſculus Szaped:s for 
this Muſcle, for in the Tendon of that my very good Friend, Dr. Adair, an ac- 
curate Anatomiſt, lately communicated his Obſervation of ſuch an one to me, as 
it appear'd in a Calfs Head, which at firſt ſight may deceive the Enquirer, it be- 
ing annex d to the S:apes, and in Figure like the Ofſiculum Quartum of Sylvms ; but 
if you be careful in your Examination, you may find both in the ſame Organ; the 
latter commonly remaining on the long Proceſs of the Iucus when ſeparated : But 
if you leave the Hapes in Hutu, you may ſee in that Animal the Origine, Progreſs, 
and Inſertion of its Muſcle, together with the Bone in its Tendon, as it paſſes over 
a Projection of the Os Petroſum, which compoſes the Foramen Rotundum, on which 
we ſuſpect the Tendon of this Muſcle acts, as on a Trochlea, to which end that 
ſmall Bone is placed, not unlike the Patella of the Knee and Oſſa Seſamoidea of 5 
the Feet; which is an elegant Mechaniſm in Nature. 


XIIII. 
Musculus STAPEDIS. 8 


VIII. 
His lies hid in a Bony Pipe, excavated in the Os Perroſum, almoſt at 
＋ the Bottom of the Tympanum, whence it takes its Origine. Its Belly 
is big and fleſhy, and ſuddenly forms a very thin Tendon, which deſcends to 
its Inſertion at the Head of the Stapes. The Pipe, which contains the Belly of 


* Chap. n. Seck. iv. 
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Of the MuscLes of the INTERNAL Ear. 


this Muſcle, is about the fixth part of an Inch long, and is much larger than the 


Foramen, through which its Tendon paſſes. 


Wuen this acts, it draws the Szapes upwards to the Foramen Ovale. 


THE Order of Diſſection obliges us to examine the Muſcles of the Os Hyoides next, 
to which end the Maſtoidei muſt be raiſed on both ſides of the Neck; the one bemg 
freed from its Origination, and left at its Inſertion ; the other on the contrary may be 
raiſed from its Inſertion, and left at its Origme. This done, the Broentral Muſcles of 
the Lower Jaw may be obſerved in their whole Progreſs, wherem may be noted, that 
they deſcend from their Origmations, through the Stylohyoidei, to the Os Hyoides, 
where an Annulus is made on each ſide for the Tranſmiſſi on of their middle Tendons ; 
after which they re-aſcend to their Implantations. Theſe being alſo raiſed contrart- 
wiſe, hike the above-mentioned Maſloidei, and the Perforations of the Stylohyoidei 
bemg enlarged, through which each contrary end of the Digaſtrici muſt be drawn, the 
one may be left at its Origination, and the other at its Inſertion, till we come to de- 
ſeribe the reſt of the Muſcles, which move the Lower Jaw. 


Of the MuscLes of the Os Hyoipes. * 
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CAA. XIII. 


Of the MUSCLES of the Os Hyoipes, or Boxx 
f the T oxnevu. 


INCE the Os Hyoides is faſtned to the Tongue and 
Larynr, the Muſcles which move it ought to be 
eſteemed common to both. Authors diſagree con- 
cerning their Number, YVe/alus, f Columbus, + Spi- 
gelius, &c. deſcribe four Pair, (viz.) Par Sterno- 
hyoideum, Coracohyoideum, Stylobyoideum, and Ge- 
mohyoideum. To theſe the accurate Falloppius 
adds another Pair, which latter Anatomiſts call My- 
hhyoideum , the Invention of which is claimed by 

Riolan, in his Animadverſions on Caſpar Baubin's Theatrum Anatomicum. 

ALL theſe Muſcles of the Os Hyoides receive their Denominations from their 

Originations and Inſertions. 


XLIV. 
STERNOHYOIDEUS. © Tab. xxu. 


XXII. 
XXVII. 


His does not ariſe from the upper part of the Hernum, as Anatomiſts ge- 
13 nerally write, but from the internal Part of the Clavicula next it, where 
its Origination is broad and fleſhy, and aſcends directly over the Hrernothyroideus 
and Larynx, of an equal Breadth and Thickneſs, to irs Inſertion at the Baſis of 
the fore Bone of the Os Hyoides. 

Tas with its Partner acting, pull the Os Hyoides, together with the Tongue 
and Larynx, directly downwards. 


Lib. 2. Cap. 17. + Lib. 5. Cap. 12. t Lib.4. Cap. 6. „ Obſerv. Anatom. 


— 


XLV. 
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XLV. 
Tub. xxii. | 
— : CoRAconHrYOIDEUS. 


1 1s does not ariſe from the Proceſſus Coracoides Scapule, as ſome Anato- 
miſts pretend, its Origination being round and fleſhy from the ſuperiour 
Coſta of the Scapula, at the root of the ſaid Proceſs; whence marching obliquely 
under the Maſtoideus, it becomes tendinous ; but growing fleſhy again, its inſerted 
into the fore Bone of the Os Hyoides, near the Implantation of the former Muſcle. 
Tuls running under the Maſtoideus, as on a Trochlea, it there becomes tendi- 
nous, not unlike the Digaſtricus of the Lower jaw; wherefore this by ſome is alſo 
called Broventer. When it acts together with its Partner, they do not only aſſiſt 
the former in drawing the O Hyoides, Tongue and Laryax, downwards; but they 
alſo pull them ſomewhat inwards, towards the /ertebre of the Neck. 55 


XLVI. 
Tab. aun. STYLOHYOIDEUS. - 


XXIV. 
XXVII. 


RIsEs ſharp and tendinous from the Root of the Proceſſus Styloides, and 
A ſoon growing fleſhy, deſcends obliquely forwards to the Os Hyoides. In 
half its Progreſs, it's fleſhy Body is commonly divided, for the Tranſmiſſion of the 
middle Tendon of the Digaſtricus of the Lower Jaw. After which it becomes ten- 
dinous near its Implantation into the fore and Side Bone of the Os Hyozdes. 

* Tab. Bes1DEs this, I have frequently found another Muſcle *, that ariſes round and 
23 x. fleſhy from the Proceſſus $tyloides ; and accompanying the Ligament f between that 
T li. v. proceſs and the Os Hyoides, is inſerted tendinous with it into the Appendiculum of 
that Bone. But this not being found in all Bodies, ought not to be eſteem'd a re- 
gular Muſcle. | 

Turks Muſcles with their Companions, the Hylagloſſi and Stylopharynge:, act- 
ing on each fide, do draw up the Os Hyoides, Tongue and Larynx, together with 
the Fauces in Deglutition ; whereby the maſticated Aliment is not only compreſs'd 
into the latter, (they being then dilated) but the Epzgloztis is depreſs'd, and ade- 
quately covers the R:imula of the Larynx by its Approximation to it, by which 
means the Deſcent of any part of the Aliment into the Afpera Arteria is hindered ; 
which Mechaniſm in Nature is indeed very admirable. 


XLVII. 
Mylofvolpkus. 


Tab. xxnm. 
XXV1L. 


Houcn Falloppius makes this a pair of Muſcles, it ſeems not to be diviſible 
without apparent Violence. It paſſeſſes all that Space which is between 

the Lower Jaw and Os Hyoides; ariſing 4b) from both ſides the Mandible inter- 
nally, 
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nally, near the Dentes Molares, whence it marches with a double Order of fleſhy 
Fibres, the outward and lowermoſt of which paſs directly to their Implantation in 
the Os Hyoides; and thoſe in the middle run tranſverſly over the following pair of 
Muſcles, being inſeparably joined to each other with a middle Line. 

BESsIDESs the Uſes commonly aſcribed to this Muſcle in moving the Os Hyoides 
Tongue, and Larynx, upwards and forwards, and to either Side, its laſt deſcribed 
tranſverſe Order of Fibres have ſtill a farther Uſe in compreſſing the Glandule 
Sublmguales which lie immediately under them on each ſide; whereby they haſten 
the Egreſs of the Spittle from the inferiour Salival Ducts into the Mouth. Hence 
it is we employ theſe Muſcles, when Salma is wanting to moiſten the Mouth and 
to join with the Aliment, when Maſtication is not required; which Artifice of Na- 
ture deſerves our Admiration. 


XLVIII. 
GENIOHYOIDEUS. — 


His with its Partner are ſhort, thick, and fleſhy Muſcles. They ariſe from 
8 2 the internal Parts of the Lower Jaw-Bone called the Chin, and dilating 
themſelves, are ſoon leſſened again, and inſerted into the ſuperiour part of the 
fore Bone of the Os Hyoides. 
Tursk acting, pull the Os Hyoides, &c. both upwards and forwards, and aſſiſt : 


the Geniogloſſi in thruſting the Tongue out of the Mouth; of which in the fol- 
lowing Chapter. . 
Arr theſe Muſcles of the Os Hyoides being raiſed from their Originations, and 
left at their Inſertions, the whole Bone together with them may be taken out, by di- 
viding its two Extremes from the two Proceſſes of the Scutiformal Cartilage, and cut- 
ting off the Origmations of the Ceratogloſſi and Hyothyroidei, (of which hereafter.) 
This done, they may be expanded on a Plain, as they are repreſented in Tab. xxvn. 
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CA. XIV. 
Of the MUSCLES of the Toxevr. 


OR the Motion of this Part, Authors aſſign various 

Numbers of Muſcles; ſome reckoning eight, others 

nine, ſome ten, and others eleven, amongſt which 
they count the Tongue it ſelf. 

N. B. The Muſcles of the Tongue, like thoſe 

of the Os Hyoides, re named from their Origina- 


tions and Inſertions. 
x 


GrENioOGLOSSUS. 


His with its Partner lie immediately under the Ceniobhyoidei. They ariſe 

fleſhy from the fore part of the Lower Jaw internally, and enlarging them- 

ſelves, are inſerted into the middle part of the whole Body of the Tongue, ac- 
cording to its Length; and part of them ſometimes paſſes to the Os Hyoides. 

By the Action of the different Series of Fibres of theſe Muſcles the Tongue is 


* | either drawn in, or thruſt out of the Mouth. 
L. 
Tab. aa. | CERATOGLOSSUS. 
Fig. 1. 


Hrs, in the Order of Diſſection above-mention'd, we cut from its broad 
'T fleſhy Origination at the upper part of the Os Hyoides laterally, whence it 
aſcends to its broad and fleſhy Inſertion at the Root of the Tongue. 

THrzst Muſcles acting together draw the Tongue into the Mouth directly; if 
one of them acts alone, it draws it to one Side. 


LL. 
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LE 


STYLOGLOSSUS. Tab. xu 


XXVIn. 


Fig. 1. 


AS a ſmall fleſhy Origination from the Apex of the Proceſſus Stylozdes, 
whence deſcending obliquely forwards, it is inſerted into the Root and Side 


of the Tongue, partly under the Inſertion of the former. 

T 1s pulls the Tongue upwards and inwards in the Action of Deglutition, as 
before noted. 

Is my former Edition I queſtion'd the Exiſtence of a Pair of Muſcles call'd Ba- 


ſooghſſi, on the Authority of Falloppius and Julius Caſſerius; but having ſince 
carefully examin'd all the Muſcles of this Part in divers Subjects, I have found them 
agreeable to the following Deſcription, 


LII. 


Bas10GLOSSUS. Tab.xxvui. 


Fig. 1. 


HE Fibres of this Muſcle, at their Origine from the Baſis of the 0s Hyoides, 
are interſected by the hinder Parts of the Genioglaſſus, but afterwards they pals 
diſtinctly according to the Length of the Tongue to its Tip. 
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CAP. XV. 
Of the MUSCLES of the Uvura. 


AL LOPPIUS mentions the ſecond and third of 
' theſe Muſcles among thoſe of the Fauces; but Rio- 
lan firſt aſcribed them to this Part, and call'd them 
Pterygoſtaphylinus Interuus and Externus, The 


Diſcovery of the Gloſſotaphylni is owing to YVal- 
ſalva. 


| LIII. 
2 GLOSSOSTAPHYLINUS. 


—_— + very ſmall Muſcle, conſiſting but of two or three Faſciculi of fleſhy Fibres, 
which lie immediately under the Glandulous Membrane of the Fauces, and 
make thoſe two Riſings, which we ſee on this Side the Amygdale, when we inſpect 
theſe Parts in living Subjects. They ariſe on each Side the Tongue, near its Root, 
and after a bending Progreſs are expanded on the fore part of the LDvula. 
Tuzix Uſe is to bring the CH downwards. 


LIV. 
Rm ; SPHENOSTAPHYLINUS. 
Tab. Xxx. 


. H1s deſcends from its Origination at a Proceſs of the Os Sphenoides, which 
& 7 is in a direct Line between the Ala Leſpertilionis and Proceſſus Styloides, 
and becoming a round fleſhy Belly, in half its Progreſs grows leſs again, near its 
lateral Inſertion into the poſteriour Part of the Lula. 

Tals with its Partner acting draw the Upula upwards and backwards, which 
hinders the maſticated Aliment from regurgitating through the Foramma Narium 
in Deglutition. 
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LV. 
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PTERYGOSTAPHYLINUS. "T3" 


Tab. XX1X. 


His ariſes from the ſame Proceſs of the Os Sphenoides as the preceding 
Muſcle, and like it deſcends according to the length of the Interſtice made 
by the internal Ala of the Os Sphenoides and Muſculus Prerygoideus Internus of the 
Jaw; and becoming tendinous, marches over the Proceſſus Pterygoides, and is in- 
ſerted into the fore part of the Uzula. SF 
Tux Tendon of this paſſes over the Pterygoidal Proceſs, which like a Pully 
gives it a different Direction from that of the former Muſcle, though they have 
both their Origine from the ſame Place. Wherefore, contrary to the preceding, 
this draws the Lula forwards and downwards; which contrivance in Nature is no 
leſs remarkable than any of thoſe, where the like Artifice of a Trochlea is made 
Ule of, 


M Crap. 


Fig. i. 
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CAP. XVI. 
Of the MUSCLES of be Favces. 


HE Diſcovery of theſe Muſcles is aſſumed by * Rzo- 
lan, tho they were deſcribed before him by f Tal- 
lappius. Neither Veſalius, nor Columbus, mentions 
theſe Muſcles of the Fauces, or thoſe of the Upula, 
though the Muſcles of the Fauces are partly deſcribed 
by Galen, Oribaſms, and Avicenna, as + Laurentius 
obſerves. Later Writers have followed the errone- 
ous Syſtem of Riolan, who, as I am apt to think, 
either received Falloppms's Account implicitly, or 

elſe was not willing to diminiſh the Number of Muſcles belonging to the Fauces, 

deſcribed by Falloppms, lealt it ſhould appear that thoſe of the Uvula were alſo 


deſcribed by him. 
LVL 
| 1 2 £ STYLOPHARYNGE&US. 
Tab. xxix. 
TO His has a round fleſhy Origination at the Root of the Proceſſus Styloides, 
(with the S:ylogloſſus) whence deſcending obliquely, it expands it ſelf at its 
Termination on the Internal Glandulous Membrane of the Fauces, in the middle 
of which *tis joined with its Partner. 
THesE acting draw the Fauces upwards, and dilate them in order to receive the 
maſticated Aliment in Deglutizion. 
* 
LVII. 
— OrsorhacæUs, ſeu SPHINCTER GULE. 


\ Risks with various Courſes of fleſhy Fibres from moſt of the neighbouring 


X Parts, as is particularly expreſs'd in Tab. xxvu1. xx1x. and is inſerted into 
the lateral and back Parts of the Gu/a. 


* Animadv. in Spigel. & Veſling. T7 Obſerv. Aue. + Hiſtor. Anatom. lib. 7. cap. 9. 1 
18 
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ITs Uſe is to thruſt the maſticated Aliment, by its Compreſſion, through the 
Gula towards the Stomach. 


LVIII. 
Vacinalis GuLz. * 


TENO ſuppoſes this to conſiſt of a double Order of ſpiral Fibres mutually in- 
| g tercuſſating each other. Dr. Willis“ ſays the whole Oe/ophagus ſeems to con- 
fiſt of two Muſcles, which make four Parallelograms with their oppoſite Fibres de- a 
cuſſating each other. But in Man we find it far otherwiſe, in whom the Fibres of 
this Muſcle are longitudinal, and oblique; the former ſeem to take their Original 
at the Arytænoidal Cartilages, and paſſing ſomewhat obliquely to the back part 
of the Oeſophagus, deſcend to the Stomach. The latter ſeem to be a Continuation 
of the /aft treated of Muſcles, deſcending obliquely in a ſpiral manner not unlike 
thoſe of the Inteſtines. 


* Pharma, Rational. cap. 2. SeR, 2. 
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CHAT. XVII. 
Of the MUSCLES of the LARXNX. 


HESE Muſcles of the Larynx are generally divided 
into Common and Proper. 
Tut Common ariſe from other Parts, and are in- 
ſerted into the Larynx, concerning which Galen 
and the ancient Anatomiſts erred in their Accounts, 
reckoning three Pair, of which the Oeſophagens is 
eſteemed as one pair of Muſcles. But this Miſtake 
is corrected by * Fabritius ab Aquapendente , the | 

Oeſopbagæus being but one ſingle Muſcle, and be- 
longing to the Gula, wherefore the common Muſcles of the Larynx are reckon'd 
to be two Pair only; (via.) Par Sternothyroideum and Hyothyroideum. 

Tur Proper Muſcles of this Part are ſuch whoſe Riſe and Termination are con- 
fined to the Cartilages themſelves. f Falloppius and Placentinus have both em- 
ploy'd themſelves in their Deſcription. Theſe are four Pair, beſides one ſingle 
Muſcle, (bug.) Par Cricothyroideum, Cricoarytenoideum poſticum, Cricoaryt enoideuns 
laterale, Thyroarytenoideum, and the Arytenoidens. 

N. B. That all theſe Muſcles of the Larynx have their Denominations from 
their Originations and Inſertions. 


** 


LIX. 
STERNOTHYROIDEUS. 


whence aſcending on the Sides of the Wind-pipe over the Glandula Thy- 
roidea, it's inſerted into the whole length of the Thyroidal or Scutiformal Carti- 
lage from its Baſis to its upper Proceſs. This with its Partner pulls the Larynx down- 
wards, and lengthens the Canalis or Diſtance between the Rimula, and Tip of 
the Tongue, (which latter we take to be the true Pledtrum Vocit) whereby the 
Tone of the Voice is render'd grave. 


* 1s ariſes broad and fleſhy from the upper and internal Part of the Hernum, 


De Lar. cap. 8. ft Obſervat. Anatom. 


LX. 
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K* 
HvOTHYROI D EUS. lid. 


His ariſes fleſhy from the inferiour Part of the Os Hyoides laterally, oppo- 
ſite to the Origination of the Ceratogloſſus, and deſcends directly to the 
Side of the Scutiformal Cartilage, near the Implantation of the former. 
Tuls with its Fellow draw the Larynx upwards in an acute Tone of the Voice; 
the Canal of the Aera Arteria being alſo ſtraitned thereby. 
Wr proceed next to the Proper Muſcles of the Larynx. 


Ix order to the Adminiſtration of theſe, the Muſculus ¶ſophagæus muſt be freed 
from both ſides the Scutiformal Cartilage, the Arytenidal Cartilages clear d from 
the Glottis, and the Aſpera Arteria ſeparated from the Gula. 


LXI. 


CRICOTHYROIDEUS. a 

Tab. xxx. 

1 1s is ſeated on the fore part of the Larynx, and is a ſhort thin fleſhy Muſ- t . 
cle, with a double order of Fibres decuſſating each other, ariſing from the 
fore part of the Cicoides, whence marching obliquely, it is ſoon inſerted into the 

Heutiformis internally and laterally. 

Tuis by“ Galen and f Leſaliuus is made two Muſcles; but in ſeparating the in- 
feriour Proceſſes of the Scutiformal Cartilage from the Aunularis, you will find but 
one on each Side, ſays Fabritius ab Aquapendente : The Origination and Inſerti- 
on of which is ſuppoſed by ſome to be e contrario, and that its Uſe is rather to pull 
up the Aunularis, than to bring down the Scutrformis nearer it; but this Contro- 


verſy (we think) is of no moment, fince all Muſcles move the Parts leſs ſtable to 
thoſe more fix d. 


3 8 


CRIcOAR YT NOD EUS PosIcus. 28 


IV. V. 


RIsESs from the poſteriour part of the Annular Cartilage, filling a ſhallow 
A Depreſſion of it, with Fibres aſcending obliquely outwards, to their Inſertion 
at the lowermoſt part of the Arytænoidal Cartilage. 

Tr1s with its Partner ſerve for the opening of the Rimula; which will plainly 
appear, if with your Knife you repreſs this Muſcle, the Arytznoidal Cartilage be- 
ing opened thereby. 


* De Muſc. T Lib. 2. Cap. 21. + Fabrit. de Laryn. c. 8. 
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Ibid. Fig. 
Ut, iv. v. 


Did. 


Ibid. Fig. ii. 
HI. iv. v. 
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LXIII. 
CRrICOARYTENOIDEUS LATERALIS. . 


Hrs is the ſmalleſt Muſcle of the Larynx. It ariſes from the Cartilago Cri- 
codes laterally, and aſcending obliquely, is inſerted into the Arytænoidal 
Cartilage near the Implantation of the former. 


T #1s pulls the Aytænoides ſideways, and thereby opens the Rimula. 


LXIV. 
THYROARYTANOIDEUS. 


His is the largeſt of all the proper Muſcles of the Larynx. It has a broad, 
13 diſgregated, fleſhy Original from the internal and concave Part of the 
Scutiformal Cartilage, whence it paſſes with a double Order of Fibres, which de- 
cuſſate each other near their Inſertion, to the Arytænoidal Cartilage. 

ITs Uſe is to draw the Arytznoidal Cartilages nearer to each other, and ſhut 
the Rimula. 


LXV. 
ARYTANOIDEUS. 


H1s Muſcle has no Partner, Ir ariſes from the external part of one of the 
Arytznoidal Cartilages, and running tranſverſly is inſerted into the other. 
Tuls pulls the Arytznoidal Cartilages cloſe together, and entirely ſhuts the 


Rimula. 


N. B. Now all the Muſcles of the Lower Jaw may be diſſefted; its Depreſſors 
being left at their reſpectte Origmations and Inſertions, as before. 
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Cnae. XVIII. 
Of the MUSCLES of the Low tr Jaw. 


IVE Pair of Muſcles are cmploy'd in the Motion 
of the Lower Jaw: Four of which were deſcribed 


for the Diſcovery of the fifth we are oblig'd to Fal- 
loppms. To theſe Niolan adds a ſixth Pair, namely, 


the Quadrati Genarum, which we have already de- 
ſcribed among the Muſcles of the Checks and Lips. 


LXVI 
TuTORALIs, ſeu CROTAPHITES. 


H is has a large, ſemicircular, fleſhy Beginning, from part of the Os Frontis, 
FT: Hincipitis, Sphenoides, and Temporale. From theſe Places its Fibres paſs 
(like Lines drawn from a Circumference to a Center) under the Os Jugale, from 
which alſo ariſe ſome fleſhy Fibres joining with the former at their united, partly 


rendinous and partly fleſhy Inſertion, into the upper part of the Proceſſus Corone 
of the Lower Jaw. 


Tn1s with its Partner draws the Lower Jaw upwards. We could never obſerve 
thoſe dreadful Symptoms Authors tells us of in Wounds of this Muſcle, though 
part of it has been taken away to apply the Trepan in Fractures of the Canium. 

A vERY remarkable Inſtance of which we have in an old Woman now living in 
Little Chelſea; who had not leſs than two thirds of this Muſcle above the Os Jugale 
cut away, in order to remove the pieces of broken Scull underneath it, by which 
the Dura Mater was laid bare two Inches one way, and not leſs than an Inch and 


half the other. This Woman recover'd under the Care of Mr. Tooly, an OREN 
Surgeon in Chelſea, and my ſelf. 


* Lib. 2. Cap. 15. 


EXVII. 


by * Veſalius and the preceding Anatomiſts ; but 
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Tab. xx1n. 
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Tab. xxii. 


XXXI. 


Tab. xxitt. 


XXXI. 


Of the Moscrks of the LOWER Jaw. 


LXVII. 
Mass ETER. 


S a ſhort, thick Muſcle, partly fleſhy, and partly tendinous. It ariſes forwards 
from the firſt Bone of the upper Jaw, backwards from the Os Jugale, and 
ſome of its Fibres are continued from the Temporalis under the laſt named Bone. 
Thence deſcending with Fibres interſecting each other in acute Angles, it is inſerted 
into the lower and external part of the under Jaw-Bone. 

Tus aſſiſts the former in its Office. The paſſing of the Ductus Salwalis Fu- 
perior over this Muſcle is a provident contrivance of Nature, to preſs out the Fali- 
va in Maſtication. The next Muſcle which preſents it ſelf is the Degaſiricus, by 
ſome call'd Graphoideus, becauſe they imagine it to ariſe from the Styloidal Pro- 


cels. 


LXVIII. 
W ſeu BIVENTER. 


I called from its Figure, it being compoſed of two Bellies. It ariſes fleſhy 
from a Sulcus near the internal and back part of the Proceſſus Maſtoides, under 
part of the Complexus ; whence deſcending, it becomes tendinous, paſſing through 
the Stylobyoideus, and an annular Ligament, or ſometimes a membranous Inclo- 
ſure, laterally faſtned to the Os Hyoides; to which Bone it is likewiſe faſtned by 
ſome tendinous Fibres detached from its middle Tendon. Thence it aſcends to 
its Inſertion at the middle of the inferiour part of the Lower Jaw. The paſſage of 
the middle Tendon of this Muſcle through the Annular Ligament fix'd to the Os 
Hyoides, like a Rope through a Pully, is a wonderful contrivance of the Author of 
Nature to render it capable of pulling down the Lower Jaw, which, had its Pro- 
greſs been direct from its Origination, could not have been perform d. Nor are 
there any Proceſſes, whether of the Jertebræ of the Neck, or the neighbouring 
Parts, that could give an Origination to theſe Muſcles, below their Inſertions, as 
in ſome Quadrupedi: Wherefore the Divine Architect of human Bodies has placed 
theſe Pullies below the Terminations of theſe Muſcles, whereby they are enabled 
to pull down the Lower Jaw and open the Mouth. The Pullies being fix d to the 
0s Hyoides, the Action of theſe Muſcles is neceſſarily interrupted in Deglutition, 
becauſe the Tongue, Larynx, and the Os Hyoides, are all raisd upwards in ſwal- 
lowing, and conſequently, at that time, the Digaſtrick Muſcles cannot act. Hence 
it is, that, when we ſwallow our Aliment, the under Jaw is drawn towards the up- 
per, and the Mouth is ſhut. But in Dogs, and perhaps in other voracious Ani- 
mals, where theſe Muſcles paſs directly from their Origines to their Inſertions, theſe 
two Actions of depreſſing the Lower Jaw, and raiſing the Os Hyoides, do not in- 
terfere with each other, which may be one reaſon why theſe Creatures devour their 
Food ſo ſpeedily. 

LXIX. 


Of the MuscLEts of the Lower Jaw. 


LXIX. 
PTERTYCOID EUS INTERNUS. 


O called from its Origine and Situation. It ariſes partly tendinous, and part- 
8 ly fleſhy, from the Proceſſus Prerygoides, or Aliformis, of the Os Sphenoides, 
whence it deſcends to its Implantation at the internal and inferiour part of the 
Lower Jaw, oppoſite to the Termination of the Maſſeter, 

EITHER of theſe acting, draws the Jaw to the contrary Side; if both act, they 
aſſiſt the Temporales and Maſſeteres. 

Ix a Subject I lately diſſected I obſerved an elegant diſtin Muſcle, tho' very 
ſmall. This aroſe fleſhy from the extremity of the Proceſſus Styloides, but ſoon © 
became tendinous, and was ſo inſerted immediately above the external lower Angle 
of the under Jaw, between the Terminations of the Maſſeter and Prerygoidens 
Internus. 


N. B. To diſcover the following Muſcle the Temporalis and Maſſeter on eitber ſide 
muſt be removed. But if you till defire a fairer Proſpeft of it, with a Chiſſel cut off 
part of the Proceſſus Corone, together with the Os jugale. 


LES. 
PTERYGOIDEUs EXTERNUS. 


His, like the former, receives its Name from its Situation and Origine: it 
ariſing from the external Part of the ſaid Proceſſus Pterygoides, and ſuperiour 
Part of the Os Sphenoides ſeated in the cavity of the Temples, oppoſite to the Os 
Jugale, whence it runs backwards to its Inſertion at the Neck of the Proceſſus Con- 
dyloides of the Lower Jaw. 
Wu this and its Partner act, they draw the Lower Jaw forwards, and force 
the Teeth of the Lower Jaw beyond thoſe of the Upper, as — their firſt 
Deſcriber obſerves. 


Obſervat. Anatom. 


O | CHap, 
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Tab. xxx1. 


* xxxt. 


Tab. xx1v. 
XXXI. 


CAP. XIX. 
Of the MUSCLES of the Thorax. 


HE Muſcles of the Thorax may be divided into Pro- 
per and Common. | 
Tux Proper Muſcles have their Riſe and Termi- 


nation within the Limits of the Thorax, as the Inter- 
coſtales, the Triangularis, and the Serrats Poſtici. 


Tux Common are ſuch Muſcles uſed in moving 


the Thorax, as take either their Origine, or Inſer- 

tion, from other Parts. Of theſe ſome are Princi- 

pal, having their Inſertions in the Thorax, and im- 

mediately contributing to its Motion, as the three 

Fraleni, the two Serrati Antici, the Subclavins, Dia- 

phragm, and Sacrolumbalis, which laſt we reckon among the Muſcles of the Tho- 

rax, in compliance with other Anatomiſts, though it might perhaps be more pro- 

perly placed among thoſe of the Back. Other of the common Muſcles may be 

called auxiliary, as moving only the neighbouring Parts, whoſe Actions are in ſome 

degree ſerviceable to the Motion of the Thorax, of which fort are the Muſcles of 

the Scapula. For in extraordinary Inſpirations the Elevation of the Scapule is ne- 

ceſlary, ſince the Serrati Autici cannot act in railing the Ribs without it. Whence 

an Account may be given, why Reſpiration is leſs free, when the Arms are em- 

ploy'd in any laborious Action. Thus likewiſe in Aſthma's, Peripneumonies, Pleu- 

riſies, and other Caſes, wherein the Organs of Reſpiration are inflamed, or other- 

wiſe obſtructed in the due execution of their Office, the Extenſion of the Neck 

becomes neceſſary, in order to give liberty to the Scalen; to aſſiſt in raiſing up 
the Ribs. 


Burt 


Of the MuscLts of the Thorax. 


Bur though this Diviſion of the Muſcles of the Thorax be commodious enough 
for learning and retaining in memory their ſeveral Uſes, yet it will be more agree- 
able to our preſent Deſign, to treat of them in ſuch order, as they are moſt eaſily 
rais'd in the courſe of Diſſection. For which reaſon we ſhall take leave to divide 


them into, ſuch Myſcles of the Thorax as appear on its fore part, The Muſcles of 


the Scapula, and Thoſe Muſcles of the Thorax, that appear on its back part. 
FixsT then of hoſe Muſcles which appear on the fore part of the Thorax. 


LXXI. 
SERRA TUS MINOR ANTICUS. 


„R generally reckon this Muſcle amongſt thoſe of the Scapula; but 
we are perſuaded from its Poſition, that it may be equally ſerviceable to 
the Thorax, in elevating thoſe Ribs it is inſerted into. Mherefore we offer it indit- 
ferently, whether belonging to one, or the other; but chooſe to inſert it in this 
place, becauſe it now appears in Si. If due Care be not taken in raiſing the 
Pecloralis, you will be in danger of wounding this. It ariſes fleſhy from the Pro- 
ceſſus Coracoides Scapule, and deſcends obliquely forwards, becoming broader and 
thinner, and is inſerted fleſhy into the Bony Part of the ſecond, third, and fourth 
Ribs. If the Scapule are elevated by their proper Muſcles, this with its Partner 
are then capable of dilating the Breaſt in large Inſpirations: But if thoſe are de- 
preſs'd, it may be eaſily conceived with what difficulty that Action muſt then be 
perform'd, 


* 
SERRATUUS Major ANTIcUs. 


His ariſes fleſhy from the whole Baſis Scapuls, and paſſing under the Hub- 

ſeapularts, it becomes broader and thicker, (till running ſomewhat forwards, 
till its inſerted into the eight ſuperiour Ribs laterally, by ſo many diſtin& fleſhy Por- 
tions, or Digituli, repreſenting the Teeth of a Saw; the two and ſometimes three 
inferiour of which are indented with the Ohliquus Deſcendens of the Abdomen, as 
was before noted. This like the former dilates the Thorax, or moves the Scapula 
forwards and downwards, when its Muſcles are relaxed. 
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Tur next Muſcle of the Thorax, that appears as the Body lies ſupine, is the 


Diaphragm, which is a ſingular Muſcle, elegantly framed for thoſe Uſes, for which 
the Author of Nature has defign'd it. 
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LXXIII. 
SUBCLAVIUS. 


Rists fleſhy from the inferiour part of half che Clavicula, next its connecti- 
A on with the Spma Scapule; hence its Fibres deſcend obliquely forwards, 
and it becomes a round Tendon at its Inſertion into the ſuperiour part of the firſt 
Rib near the Hernum. Its Uſe is intimated above; but * Spigelins, who has writ- 
ten a Chapter expreſly about this Muſcle, pretends it depreſſes the Clavicula; for 
which Opinion he argues ſtrenuouſly, and to this purpoſe relates an Obſervation 
from Hippocrates, that when the Clavicula is fractured near the Hernum, that next 


part viſibly aſcends, and that part next the Scapula, together with the Humerus, 
falls down; but if its fractur d near the Scapula, then neither part riſes; which, as 
our Author conjectures, ſeems o depend on the Termination of this Muſcle. In 


the firſt caſe, it draws part of the Clavicula, together with the Humerus downwards, 
the Fracture being betwixt its Inſertion and the contrary end of the Bone, thar is 
fix d to the Hernum. In the latter, the Fracture being made in that part, where 
this Muſcle is inſerted, it muſt keep the ends of the Bone in the ſame poſture, 
as before the Accident. 


. 
SCALENUs PRIMUS. 


His ariſes fleſhy from the fore part of the fourth and fifth, and ſometimes 
T likewiſe from the ſixth, tranſverſe Proceſſes of the Yertebre of the Neck, 
and deſcending obliquely forwards, becomes tendinous at its inſertion into the firſt 
Rib. The Axillary Nerves paſs between this and the following Muſcle. 

ITs Uſe is to draw the ſuperiour Rib, together with the reſt, upwards in Inſpi- 


ration. 


L. 
SCALENUS SECUNDUS. 


His ſprings fleſhy from the third, fourth and fifth tranſverſe Proceſſes of 
T the Yertebre of the Neck laterally; in its Deſcent it becomes thin and ten- 
dinous, marching, over the firſt Rib, to its Inſertion into the ſecond, and ſome- 
times the third. | 


Lib. 4. Cap. 9. 
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XXXIII. 


His has its Beginning near the former from the tranſverſe Proceſs of the 
ſixth Jertebra of the Neck, and is ſoon inſerted into the firſt Rib. 


Tust three laſt Muſcles are called Scalen; from their Figure, having three un- 
equal Sides. Though they are moſt commonly reckon'd among thoſe of the Neck, 
to whoſe Motion they are ſubſervient, yet the judicious * Fallappius, duly conſidering 
the Subclavms and Serratus Superior Poſticus to be inſufficient for the Elevation of 
the Cheſt, aſſigns theſe part of that Office. 

THE Sternum being raiſed, by droiding the Cartilages on each ſide from the Bony 
Endings of the Ribs, the following Muſcle will appear underneath. 


LXXVIL 
TRIANGULARISò. 2 


His with its Partner lies on each fide the Cartilago Enſiformis, within the 
Cavity of the Thorax under the'Sternum ; ſometimes it appears to be three, 
at other times four diſtinct Muſcles on each ſide. It ariſcs from the inferiouf Part of 
the Os Peforrs, whence its upper part aſcends, and the lower deſcends to its Im- 
plantations at the Bony Endings of the fourth, fifth, fixth, and ſometimes ſeventh 
and eighth Ribs, near their Conjunctions with their Cartilages. 
ITs Uſe is to contract the Breaſt. 
Tur next Muſcle of the Thorax, that appears as the Body lies ſupine, is the 
Diaphragm, which is a ſingular Muſcle, elegantly framed for thoſe Uſes, for 
which the Author of Nature has deſign'd it. 


LXXVIIL 
DriaePHRAGMA. 5 


XXXV. 


+ COTENO ſuppoſes this to be a Digaſtric Muſcle. + Caſpar Bartholin conceiv- 
ing it double, calls the lower Part, ſpringing from the Fertebræ of the Back 
and Loins, the Muſculus Inferior, and the oppoſite ariſing from the Cartilaginous 
Endings of the Ribs, the Superior; or imagines it Trigaſtrical, as above noted, 
Chap. I. Which latter Opinion of his ſeems to quadrate to this Part in Birds. But 
whether we may ſuppoſe it one or two Muſcles in Man, is a Matter more of Con- 
troverſy than uſe. Its inferiour part ariſes partly tendinous and partly fleſhy on the 
the Right Side, from the firſt, ſecond, and third Yertebre of the Loins; on the 
Left from the laſt, and laſt but one of the Back: Hence it aſcends with fleſhy 
Fibres, which run ſtreight on each fide, but in the middle paſs ſomewhat curvedly, 


— . 


* Obſerv. Auatom. + Specim. Myologiæ. + Diaphr. Structur. cap. 2. 4 
P an 
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and interſecting each other, do as it were embrace the Oeſophagus; after which they 
become tendinous, and join with its upper- part, which ariſes thin and Membra- 
nous, but ſoon growing fleſhy, from the whole inferiour Margin of the cartilaginous 
endings of the Ribs, and lower part of the Os Pectoris; whence, its fleſhy Fibres, 
like Lines drawn from a Circumference towards a Center, paſs to its middle part, 
where its tendinous Fibres intercuſſate each other, and exhibit a Rete. It has two 
large Perforations, the one in its tendinous part, to tranſmit the Vena Cava towards 
the right Auricle of the Heart; the other in its fleſhy part, which, like an Aunulus, 
embraces the Oeſophagus, (as above noted). Its double Origine at the Yertebre 
gives way to the deſcending Trunk of the Arter;ia Magna, and two aſcending of 
the Ductus Chyliferus and Vena Azygos. | 

ITs Uſe in the Animal CEconomy is too large to be inſerted in this place. Pec- 
quet obſerves, that when all the Muſcles of Reſpiration are ſeparated and removed, 
the Diaphragma and Intercoſtales excepted, the Animal ſtill perſiſts to breathe. When 
we inſpire, its ſuperiour Surface comes towards a Plain. In Expiration it's convex 
towards the Thorax, and concave towards the Abdomen. In the former the Hiſcera 
of the lower Belly are compreſs d, and the Cavity of the Thorax enlarged. In the 
latter the Air is expreſs'd out of the Ye/icule of the Lungs. 

THE Thorax being now laid open, the Heart and Lungs may be taken out. After 
which yon may raiſe the Pleura, beginning at the Droiſton of the Ribs from their car- 
tilaginous Endmgs, which were left at the Sternum; where thruſting in your Fingers 
between that Membrane and the internal Intercoſtal Muſcles, you may clear it away 
to the Vertebræ of the Back. By which means you will have a clear View of the Se- 
ries of Fibres of thoſe Muſcles. 


LXXIX. 
od INTERCOSTALES INTERNI. 


XXIIII. 


RE in number eleven on each ſide, ariſing from the upper edge of each in- 
A feriour Rib, and inſerted into the lower edge of that immediately above it, 
the Courſe of their Fibres aſcending obliquely forwards. - But we have obſerv'd, 
that ſome Parts of theſe Muſcles lying next the Yertebre, paſs over the Rib imme- 
diately above their Origine, and are inſerted into the next, as repreſented in Tab. 
xxXIII. Fig. n. AB, AB. x 

Tusk ſeem to depreſs the Ribs. 


LXXX. 


- 


Of the MuscL ts of the ThokAx. 


LAXLE, 
Cox. 


E have been fo large in the Repreſentation of the ſeveral Parts of this Muſ- x 
cle in five Copper Plates, and in the Deſcription of them in che Ne- 
rences thereto belonging, that we think it ſuperfluous to ſay any more of it in this 
Place. 


N. B. To proſecute our Work, we muſt now lay the Hubject in a prone Poſition the 
Back If continuing our Seftion from the Occiput down to the Os 3 05 
. Regio Lumbalis. Which done, a 
Hing it with a tranſverſe Line over the Reg | 
3 Integuments removed, the ſubjacent Muſcles may be beſt diſſected in the 
following Order. 
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CHAP. XX. 
Of the MUSCLES of the Scaruia, or ELISA 


BLADE. 


HES E Muſcles make the ſecond Diviſion of thoſe 


relating to the Motion of the Thorax, as above- 
ſaid. 


LXXXI. 
CUcUuLLaRis, ſeu T RAPEzIUS. 


O named, becauſe this with its Fellow covering the Back repreſents a Cowl. 
8 It ariſes fleſhy from the Os Occipitis, tendinous from the Ligamentum Colli, 
and Apex of the Spine of the laſt Vertebra of the Neck, and eight ſuperiour of 
the Thorax; from which broad Origination becoming thick and fleſhy, it's fo in- 
ſerted into the Clavicula, but is moſtly tendinous at its Inſertion into the Sina Sca- 
pule. Each Muſcle is triangular, and both jointly compoſe a Lozenge or Trape- 
zium, whoſe large Diameter extends from the Occiput to the fifteenth Yertebra ; 


the ſhorter from near the Extremity of the Hina Scapule on one fide to that of 
the other. They contain a triple Series of Fibres; the middle paſſing directly 
tranſverſe from the firſt Vertebra of the Thorax; thoſe above deſcend, and thoſe 
beneath aſcend to their Inſertion ; whereby the Scapula is variouſly moved accord- 
ing to their Directions, either obliquely upward, directly back, or obliquely down- 
wards. 


N. B. You muſt proceed with Caution m the ſeparation of this Muſcle, leſt you 
raiſe the following with it, which adheres very ſtricily to its tendinous Part, where i 
ſprmgs from the ſuperiour Spmes of the Vertebræ Thoracis. 


LXXXII. 


RHOMBOIDES. 


3 


O called from its Figure. This lies immediately under the former: In ſome 
Subjects we have found it divided into two diſtin& Muſcles on each fide. It 


ariſes tendinous from the Ligamentum Colli, the Spines of the loweſt Yertebra of 
the 


Of the MuscLEes of the SCAPULA. 


the Neck, and four uppermoſt of the Thorax; whence deſcending obliquely, it 
becomes thick and fleſhy, and is fo inſerted into that part of the Baſis Scapule that 


lies below its Spine. 


Ware this acts, it draws the Scapula upwards and backwards. 


N. B. Tutrs adberes ftriftly to its ſubjacent Muſcle the Serratus Superior Poſticus ; 
wherefore you muſt be cautious in raiſing it. 


Y ſome called Levator Patientiæ. This lies immediately under the Cucullaris, 


ariſing by ſo many ſeparate Originations from the firſt, ſecond, third, and 
fourth tranſverſe Proceſſes of the Yertebre of the Neck. Theſe unite into one 


large fleſhy Body, which deſcends obliquely to its Inſertion into the * An- 


LXXXIII 
LEVATOR SCaPULEs. 


gle and the next part of the Baſis of the Scapula. 


Wr have found in ſome Subjects a few Slips of fleſhy Fibres ſent off from this 


Muſcle at its lower Part, and ending tendinous on the ſecond, or third Rib, with 
the upper Part of the Serratus Major Anticus. 
Frs Name declares its Office. 


N. B. VE proceed next to the Muſcles of the Thorax which appear on the Back- 
fide, the Body lying prone; to diſcover which, the Latiſſimus Dorſi muſt be removed, 
part of it being raiſed in the Ilia in diſſecting the Muſcles of the Abdomen, where 
you muſt purſue its Separation, firſt cutting it from the poſteriour Part of the Spme of 
the Ilium, ſeparatmg it (if poſſible) from the Serratus Inferior Poſticus ; freemg it 
from the Hpines of the Loins, and inſerinur of the Thorax, and leaving it at its Inſer- 
tion into the Os Humeri. 


tion offer themſelves. 


This done on both ſides, the reſt of the Muſcles of Reſpira= 
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Cn Af. XII. 


Of the MUSCLES of the Thorax, which ap- 


pear on the backſide of the Body. 


HESE conſtitute the third Order of Muſcles belong- 
ing to the Thorax. 


LXXXIV. 


SERRATUS SUPERIOR Pos ricus. 


a thin Tendon from the Ligamentum Colli the Spine of the loweſt YVertebra 
of the Neck, and three ſuperiour of the Thorax; from thence deſcending oblique- 
ly over the Splenius Capitis, and upper Parts of the Sacrolumbalis, and Dorſi Lon- 
2://imus, it becomes fleſhy, marching under the Scapula to its Inſertion at the Cur- 
vature of the ſecond, third, fourth, fifth, and ſometimes ſixth Ribs, by ſo many 
diſtin& fleſhy Endings. 

T a1s aſſiſts in elevating the Ribs. 


LXXXV. 


SERRATUS INFERIOR PosTICUS. 


6 * lies immediately under the Nhomboides, as above noted. It ariſes with 


it. In a robuſt Subject we obſerved its Continuation not only from the 
Spines of the Y ertebre of the Loins, but from all thoſe of the Thorax, as well un- 
derneath as below the former Muſcle; its ſuperiour and inferiour Parts being entire- 
ly tendinous, its middle growing fleſhy near its ſerrated Terminations at the Cur- 
vature of the tenth, eleventh, and Extremity of the twelfth Ribs. The Ductus of 
Fibres of this paſſing tranſverſe, and thoſe of the precedent deſcending obliquely, 
do decuſſate each other in acute Angles; which * Riolan has well obſerved, and 


E Origination of this Muſcle is much larger than Authors generally aſſign 


* Anthrop. Lib. x. 
contrary 
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contrary to the Opinion of other Authors, aſſigns this Muſcle with its Partner a dif- 
ferent Uſe, in depreſſing the Thorax; both performing the Office of a Bandage in 
binding together and conſtringing the poſteriour Muſcles of the Spine, not unlike 
thoſe conſtrictive Incloſures of the Thigh and Cubit hereafter mentioned. 


LXXX VI. 
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IX, XLV. 


1 riſes in common with the Longiſſimus Dor/7, externally tendinous, and 
internally fleſhy, from the hinder part of the Spine of the Os Ilium, the 
upper Part of the Sacrum, and all the Spines of the /ertebre of the Loins. Whence 
aſcending with a direct Order of Fibres, they are inſerted, by ſeveral common 
Terminations, into the tranſverſe Proceſſes of the I ertebræ of the Loins, before 
their Diviſion into two ſeparate fleſhy Bodies, at their Paſſage over the lowermoſt 
Rib; the outermoſt of which is called Sacrolumbalrs. This is inſerted into the 
twelve Ribs, near the beginning of their Curvature, by ſo many thin, long Ten- 
dons. It receives a Faſciculus of tendinous and fleſhy Fibres from each of the nine, 
or ten, lower Ribs; which after their uniting with the Body of the Muſcle, are 
continued to the Tendons above-mention'd, that are inſerted into the upper Ribs. 
Theſe Faſciculi are call'd by Steno*, Muſculi ad Sacrolumbum acceſſory. The up- 
per Part of this Muſcle, after it has paſt the Thorax, is inſerted by four Tendons 
into the third, fourth, fifth, and ſixth Yertebre of the Neck; which Part is by 
Diemerbroek f made a diſtin& Muſcle, and called Cervicalis Deſcendens. 


LXXXVIL 
InTERCosTaLlEs EXTERNI. 


RE equal in number to the Internal. They ariſe from the lower Edges of 
A the upper Ribs, and deſcending obliquely forwards are inſerted into the up- 
per Edge of the Rib next below, their Fibres decuſſating thoſe of the internal In- 
tercoſtals. The Levatores Coſtarum, ariſing from the tranſverſe Proceſſes of the 
Hertebræ of the Back, and inſerted into the upper Edge of each Rib, except the 
firſt, we eſteem as parts of theſe external Intercoſtals. 

Now all the Muſcles of the Head may be examined. 


+ Lib. 5. Cap. 6. 


* Specim. Myolog. 
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Cray. XXII. 
Of the MUSCLES of the Heap. 


HE Head is moved by Muſcles that are either Com- 
mon or Proper. 

Tur Common are thoſe, which move the Head 
together with the /ertebre of the Neck, which 
ſhall be deſcribed in the following Chapter, under 
the Title of the Muſcles of the Neck. 

Tux Proper are thoſe, which move the Head to- 
gether with the firſt Yertebra of the Neck only, the 
reſt remaining unmoved; of which latter Anato- 

miſts, as * Spigelmus, f V eſlingius, and others reckon eight pair, viz. Maſtoidei, 
Splenii, Complexi, Par tertium Falloppit, Recti Majores, Refi Minores, Obliqui 
Superiores & Obliqut Inferiores: But + Oribaſius adds two pair more, who is follow- 
ed by * Falloppius, which ſhall be deſcribed here, as they ariſe in Diſſection, to- 
gether with another pair of Muſcles, not mentioned by any Author, (for what I 
know,) but firſt obſerved by me ſome time ſince. 


* Lib. 4 


+ Cap. 13. + Lib. De Diſe#. Maſcul. ex Galeno, Cap. 10. #* Obſerv. Anatom. 


LXXXVII. 


Of the MuscLes of the He av. 


LXXXVIII. 
SPLENIUS. 


R1SETH partly tendinous and partly fleſhy, from the four ſuperiour Spines 
of the /ertebre of the Thorax; and this lower Part ſeems to be diſtinct from 
the upper, which ariſeth from the Spines of the two inferiour Fertebræ of the Neck 
only. The lower Part aſcending obliquely grows fleſhy, and becomes tendinous 
again at irs Inſertion into the firſt, ſecond, and ſome times third, tranſverſe Pro- 
ceſles of the /ertehre of the Neck: The upper part of the Muſcle in like manner 
aſcending obliquely outward, grows fleſhy, and is ſo inſerted into the Occipur, part- 
ly under the Implantation of the Maſftozdeus. Although this Muſcle by Anatomiſts 
be reckoned amongſt the proper Muſcles of the Head, yet when it acteth it muſt 
neceſſarily move the firſt, and ſecond /ertehbre of the Neck (into which it is in- 
ſerted) obliquely backwards; but acting with its Partner, it pulleth thoſe /ertebre 
together with the Head directly backwards, 


LAXEITE. 
COMPLEXUS. 


Is Es fleſhy from the tranſverſe Proceſſes of the ſix upper Yertebre of the 
Thorax, partly tendinous and partly fleſhy from thoſe of the fix lower Fer- 
- zebre of the Neck; after which becoming fleſhy, and partly tendinous on the out- 
ſide, it is inſerted broad and fleſhy into the Os Occipitis. That part of this Mulcle, 
that ſprings from the tranverſe Proceſſes of the Thorax, joins with the Longiſſimus 
Dorſi. The Fibres of this Muſcle are rightly obſerved to decuſſate thoſe of the 
former. Falloppius makes a part of the Longiſſimus Dor/i, that paſſes over the 
Complexus, a diſtin& Muſcle, which he calls the third Muſcle of the Head. This 
is more diſtin& in fome Bodies, than in others. 
Erriux of the Complex: acting moves the Head backwards to one fide: If both 
act together, they aſſiſt the two former. This with its Partner being raiſed, the 
four following Muſcles appear underneath. 
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Of the MuscLEs of the He av. 


XC. 
RECTUS Major. 


Hrs ariſeth partly tendinous, but chiefly fleſhy from the ſuperiour part of 
T the double Spine of the ſecond Yertebra of the Neck, and in its aſcent be- 
comes broader and fleſhy, and is fo inſerted into the hinder part of the Os Occipitis, 
partly under the Termination of the Obl:quus Superior. 


T 1s Muſcle with its Partner acting, pull the Head directly back on the firſt 
Vertebra. Theſe being both raiſed, the following Muſcle will appear underneath, 


XCl. 
Rcrus MINOR. 


Hstf are two ſmall Muſcles, appearing in ſome Subjects before the former 
are diſſected. They ariſe fleſhy from the poſteriour part of the firſt Verte- 
bra of the Neck, and are ſo inſerted into the middle part of the Os Occipitis, in 
two ſhallow Depreſſions of the ſaid Bone. 
Tusk from their Uſe may be called Renuentes, or Nodders backwards, and 
are Antagoniſts to thoſe we ſhall hereafter deſcribe, and call Aunuentes. 


XCII. 
OBLtQUUs SUPERIOR. 


H1s ariſing fleſhy from the back part of the tranſverſe Proceſs of the firſt 
Vertebra of the Neck, in its ſomewhat oblique Aſcent becometh a fleſhy 
Belly, and leſſening it ſelf again, is inſerted into the Os Occipitis laterally. 
By this, together with its Partner, (they never acting ſeparately) the Head is 
moved backwards on the firſt Vertebra. 


XCIIL 
OBLiIQUUs INFERIOR. 


H 1s ariſeth fleſhy from the external part of the Spinal Proceſs. of the ſecond 
Vertebra of the Neck, cloſe by the Origination of the Refus Major, and 

being dilated into a fleſhy Belly, paſſes obliquely to its Inſertion at the tranſverſe 
Proceſs of the firſt YVeriehra, where the former Muſcle begins. When this acts 
on either ſide the tranſverſe Proceſs of the firſt Vertebra of the Neck is moved to- 
wards the Spine of the ſecond; wherefore ſome Authors have reckoned it amongſt 
the Muſcles of the Neck. But ſince the Head is alſo moved thereby, and the Face 
turned to that ſide on which it acteth, it is not improperly reckoned amongſt the 
Muſcles that move the Head. It is aſſiſted by the Maſtoideus; of which in its 


Order. 
THE 


af - 


Of the MuscLts of the Heap. 


Tut four Muſcles laſt treated of are named from their Progreſs, Poſition, and 
Magnitude. 


THE Body muſt now be turned on the Back again, to examine the reſt of the Muſ- 
cles of the Head that appear on the fore part, together with thoſe of the Neck, of 
which the firſt is the Maſtoideus, which is beſt raiſed, by ſrecing it at its Origination 
on one fide, and its Inſertion on the other, as in Chap. XII. in order to diſſect the 
Muſcles of the Os Hyoides and the Tongue. 


XCIV. 
Mas Tolprus. 


O called, becauſe it is inſerted into the Mamillary Proceſs of the Temple- 
8 Bone. It ariſeth partly tendinous, and partly fleſhy, from the upper part of 
the Os Pectoris, and near half the Clavicle, with two (as it were) diſtinct Origina- 
tions; the firſt of which aſcending ſomewhat obliquely outwards joins with the ſe- 
cond, and afterwards marches up more directly, compoſing a round, thick, fleſhy 
Body, which, as it paſſeth over the upper part of the Miſculus Levator Scapule, 
becomes broader and tendinous, and is ſo inſerted into the back part of the Proceſſus 
Mamillaris, and the adjoining part of the Os Occipitis, where the Splenins (above 
treated of) is implanted. 

Tusk Muſcles contracting together bend the Head forwards; but either of 
them acting alone draws it down to one Side. 

Tux next Muſcle that preſents it ſelf to the Knife, is partly deſcribed by * Ca- 
len, and mentioned by f YVe/alius as belonging to the Back: + Falloppius makes 
it his ninth Pair of the Head. It is alſo mentioned by Rivl/an, Caſp. Baubin, Bar- 
tholomens Euſtachins, and others. Tho' it be a large fleſhy Muſcle, and appear im- 
mediately under the Gula or Pharynx, yet Hpigelius and ſome others take no no- 
tice of it. It is likewiſe expreſs'd by Bialoo, and called Refttus [nternus. But we 
having obſerved an other {mall pair of Muſcles underneath this pair, of a right 
Poſition likewiſe, we ſhall call them, for diſtinction, Ref; Intern: Minores, and 
theſe, Refi Iuterui Majores. 


XCV. 


RecTus INTERNUS Major. 


His has commonly four Beginnings, partly tendinous, but chiefly fleſhy, 
from the fore part of the four lowermoſt tranſverſe Proceſſes of the Fer- 
tebræ of the Neck; (but in ſome Subjects we have found its Origination to extend 
much lower down, even as far as the fourth /eriebra of the Thorax,) and in its 


* Lib. de Muſculis, 


+ Lib. 2. cap. 28. 


+ Obſerv. Anatom. 
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Of the MuscrkEs of the Heap. 


aſcent becoming fleſhy, paſſes over the three ſuperiour Yertebre, and is inſerted in- 
to the anteriour Appendix of the Os Occipitis, near the great Foramen, that tranſ- 
mits the Medulla Oblongata. 

Tuts manifeſty bends the Head forewards, and therefore may be called Flexor 
Capitis from its Uſe. 

T r1s with its Partner being removed, the following pair of Muſcles appear un- 
derneath them. | 


XCVI. 
RecTus INTERNUS MINOR. 


His and its Partner appear on the fore part of the firſt Yertebra, like the 
E i Refi Minores on the back part, ariſing near its tranſverſe Proceſſes, whence 
they aſcend directly, and are inſerted into the anteriour Appendix of the Os Occipi- 
tis, immediately under the former. 

THrtst nod the Head forward, and are Antagoniſts to the Ref: Minores, as is 
above noted, wherefore they may be called Aunuentes. 

Tus laſt pair of Muſcles which we ſhall treat of belonging to the Head, are 
mentioned by Galen, and deſcribed by“ Falloppius in theſe Words; Ultimo loco no- 
tand; ſunt Muſculi duo admodum parvi, qui a Proceſſu tranſverſo Prime Vertebre 
orti, valde graciles aſcendunt ad Caput, & im illud mſeruntur prope Mamillarem 
proceſſum. Theſe we ſhall call Ref; Laterales, from their Progreſs and Poſition; 
they may be alſo called Renuentes Laterales from their Uſe. 


XCVII. 
RecTtus LATFERAILIS. 


His is a ſhort, thick, fleſhy Muſcle; ariſing from the ſuperiour part of the 
7 5 Extremity of the tranſverſe Proceſs of the firſt Vertebra of the Neck, be- 
tween the former and Ohliquus Superior, whence it aſcends directly to its Inſertion 
into the Os Occipitis, in the Interſtice made by the Proceſſus Mamillaris and Hy- 
hides. This nods the Head to one Side. 


* Obſervat. Anatom. 
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Of the MuscLes of the Neck. 
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CHAP. XXIII. 
Of the MUSCLES of the Neck. 


HE Muſcles of the Neck move the Head ſecon- 

darily, whence they are eſteemed as Common to 
both. Of theſe Authors reckon four pair, name- 
ly the Longs Colli, the Scaleni, (which according to 
Falloppius are deſcribed amongſt the Muſcles of the 
Thorax) the Tranſverſales, and Hpinati Colli. 


XCVIII. 
LoNGUSs Coll. 


H1s ariſes partly tendinous, but chiefly fleſhy from the fore part of the three 
ſuperiour Yertebre of the Thorax, and three lowermoſt of the Neck; and 
being dilated in its middle to a fleſhy Belly, is inſerted into the fore part of all the 


reſt of the Yertebre of the Neck. 
T 1s with its Partner acting bends the Neck right forwards. Between this and 


the Scalen;, (deſcrib'd Chap. XIX.) lies the Ref/us Internus Major, deſcrib'd in the 
precedent Chapter, which * YVe/lmgzms calls Muſculus Brevior. 


. 
SPINALIS COLL. 


O called, becauſe it accompanies the Spines of the Neck. It ariſes tendinous 
and fleſhy from the tranſverſe Proceſſes of the five upper Yertebre of the 


Thorax, and the lowermoſt of the Neck. In its Aſcent it becomes more fleſhy, and 


has a large fleſhy Inſertion into the inferiour part of the ſecond Yeriebra of the 
Neck laterally, near its Spinal Proceſs. Internally it ſends off three Tendons, 
which terminate in the Sides of the double Spines of the third, fourth, and fifth 


Fertebræ of the Neck. 
Tusk draw the Neck backwards; or a a little to one Side, when they act ſepa- 


rately. 
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G6 Of the MuscLts of the Neck. 


C. 
2 INTERSPINALES ColIII 


Hs E are ſmall fleſhy Muſcles, ariſing from the ſuperiour Part of each dou- 
T ble Spinal Proceſs of the Neck, except that of the ſecond /errebra, and 
are inſerted into the inferiour part of the double Spines immediately above them. 

Wurex theſe Muſcles act, they draw the Spines of the /ertebre of the Neck 
nearer each other. Theſe we firſt diſcover'd in the Year 1690. 


CT 4 
— TRANSVERSAILIIS Coll 


His ariſeth fleſhy from all the tranſverſe Proceſſes of the Yertebre of the 
'S: Neck, except the firſt and ſecond, and is inſerted, after an oblique aſcend- 
ing Progreſs, into their ſuperiour Spines : It being a Continuation of the ſame Series 
of Muſcular Fibres that compoſe the Sacer and Semi-Spinatus; of which hereafter. 

T 1s Muſcle detaches off two ſeveral Productions, the ſhorter of which is in- 
ſerted into the Os Occipitale, near the Maſtoide Proceſs 7 the longer and ſlenderer 

Tab. xx. is likewiſe implanted in the Os Occipitis, beſide the Production of the Longiſſimus 
Dorſi, called, Par tertium Falloppii. 

Tuls pair of Muſcles acting together, help to keep the Neck erect; but either 
of them acting alone, draws the /ertebre of the Neck obliquely backward, by 
which Motion the Head is turned towards the contrary Shoulder. 

Tab. xx. THE [ntertranſoerſales are ſmall Muſcles, ariſing from each tranſverſe Proceſs of 
TE the Vertebre of the Neck, except the firſt, and inſerted into the tranſverſe Proceſs 


immediately above. 
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CHAP. 


Of the MuscLes of the Back and Loixs. 


CHAT. XXIV. 
Of the MUSCLES of the Back and Loixs. 


T would be very tedious and of little Uſe to inſert all 
the different Accounts Anatomiſts have given us of 

. theſe Muſcles; and the variety we have found in ſe- 
veral Subjects, inclines us to think, that ſcarcely 

three in ten are exactly alike in this reſpect. Which 
Irregularity might perhaps induce Falloppius to that 
ingenuous Confeſhon, that theſe Muſcles ſeemed to 
him to be an indigeſted Heap and confuſed Chaos. 

| However, we ſhall endeavour to give as diſtin& an 

Account of them as poſſible; and in order thereunto, we ſhall conſider them as 

Common to the Back and Loins, or Proper to cither of them. 

Tur Common are ſuch as ariſe from the one, and are inſerted into the other, as 
the Dorſi Longiſſimi. 

Tux Proper are either ſuch, as ariſe from the Os Sacrum or Ilium, and are in- 
ſerted into the Vertebræ of the Loins only, as the Quadrat. Lumborum ; or ariſe 
from the tranſverſe Proceſſes either of the I ertebræ of the Loins or Thorax, and 
are inſerted into their ſuperiour Spines; as the Ji anſterſales Vertebrarum Dorſi & 
Lumborum, which by Authors are commonly called Sacer and Semypinatus. 


CII. 
LoNGISSIxuSs Dos, Tab. vn. 


IX, XLV. 


E as 1s Muſcle takes its Origine in common with the Sacrolumbalis, from the 
back part of the Spine of the Os [hum, the upper part of the Sacrum, and 
the Spines of the Yertebre of the Loins; and in its aſcent is inſerted with it into 


the tranſverſe Proceſſes of the Yertebre of the Loins, as before noted, Chap. xx. 
After their Diviſion upon the laſt Rib, the inner Muſcle next the Spine takes the 
Name of Longiſſimus Dorſi, aſcending with a partly fleſhy, and partly tendinous 
outſide, and Fibres paſſing ſomewhat obliquely outward. Part of theſe tendinous 
Fibres ariſe diſtin& from the lower Spines of the Fertebræ of the Thorax, and the 
uppermoſt of the Loins; from which Tendons do likewiſe ariſe ſome fleſhy Fibres, 
which aſcending obliquely inwards, are afterwards inſerted into the fifth, ſixth, and 

ſeventh 


1 * 
he . l 


Los 


rr 
LAY TP. * — 3 


* a a bon os. es by 


he Gil i abt A. oo ES 


68 


Tab. xt v. 


F 


T: ub. XX111. 


102. 


Tab. xLtv. 


XLVI. 


Tab. xv. 


XLVI. 


Of the MuscLEs of the Back and Loixs. 


ſeventh Spine of the Thorax. This Part is by ſome improperly call'd Semiſpinalis. 
The other larger Part of this Muſcle, aſcending on the Thorax, divides it ſelf into 
many diſtin& Portions, not much unlike a Palm Branch, which are inſerted into 
the tranſverſe Proceſs of each Yertebra of the Thorax, into each Rib near its Tu- 
bercle, and into the three lower tranſverſe Proceſſes of the Yertebre of the Neck; 
whilſt a long fleſhy Production of it aſcends over the reſt of the tranſverſe Proceſſes 
of the Neck, to its Inſertion into the Os Occipitis, behind the Proceſſus Maſtoides. 

Wu this and its Partner act in conjunction with the Sacrolumbals, they are 
not only ſerviceable in keeping the Trunk of the Body erect and bending it back- 
wards, but likewiſe in Progreſſion. For it may be obſerved, that when either Leg 
is moved forwards, theſe Muſcles on the ſame Side are in action; which to us ſeem- 
eth to be advantagious for the more commodious Elcvation of the Thigh, by ren- 
dring the Os [hum and the J ertebræ of the Loins at that time ſtable; from which 
Bones the Benders of the Thigh take their Origine. 


N. B. To examine this Muſcle, it is beſt to uſe the Fingers, or the pointed Handle 
of a diſſetting Knife, to droide it from its Companion, the Sacrolumbalis, and d:/co- 
ver its Anſulz, as Spigelius calls thoſe Parts of it, which are mſerted mto the tranſ- 
verſe Proceſſes of the Vertebræ of the Back and Loins. 


CIII. 
QuapraTus LUMBORUM. 


R1sxs fleſhy from the poſteriour part of the Spine of the Os Ilium, whence 
A it aſcends obliquely with various Orders of fleſhy Fibres, and is inſerted in- 
to all the tranſverſe Proceſſes of the Yertebre of the Loins internally, under the 
P/oas Muſcle, as likewiſe into the lower Edges of the two laſt Ribs. This, like the 
Muſculus Reftus Abdominis, either draws the /ertebre of the Loins nearer the Os 
[lum laterally, when we are ſtanding on both Legs, or elſe brings the Os Ilium 
nearer the ſaid /ertebre, when we ſtand upon the oppoſite Leg only. 


CIV. 
SEMISPINATUS. 


2 th is might not improperly be call'd the 7:an/ver/alrs Dorſi. It ariſeth fleſhy 


from all the tranſverſe Proceſſes of the Vertebre of the Thorax, and march- 


ing obliquely upwards is inſerted into the ſuperiour Spines of the ſaid Yerrebre. 
This with the following Muſcle and Tranſver/alrs Colli acting together on one ſide, 
move the whole Spine, or /ertebre of the Neck, Back, and Loins, obliquely back- 
wards, as when we endeavour to look behind us: If they all act together on both 
Sides, they aſſiſt in erecting the Trunk of the Body. 


We 


Of the MuscLts of the Back and Loixs. 


CV. 
SACER. 


His may be allo called 7ranſver/alrs Lumborum. It lies under the tendinous 

part of the Longiſſimus above-mentioned, ariſing fleſhy from the Os Sacrum, 

and the tranſverſe Proceſſes of all the Fertebræ of the Loins, and is inſerted into 
their ſuperiour Spines. We have ſometimes obſerved a Spinalts Lumborum, like 
the Spmalis Colli above deſcribed, which ariſing from the ſuperiour Spines of the 
Os Sacrum, and marching with direct fleſhy Fibres, is ſo inſerted into the Spines of 
the upper Yertebre of the Loins; the Tranſoerſalis Lumborum, now deſcribed, ly- 


ing under it. 


CVI. 
Musculus Coccrcis. 


1 narrow, partly fleſhy and partly tendinous, from the acute Proceſs 
of the Os Iſehium, and dilating it ſelf into a broad thin Belly, is inſerted la- 
terally along the whole Os Coccygis. 

Wr need not wonder at the many Multiform Muſcles inſervient to the Exten- 
tion or Erection of the Head, Neck, Back and Loins, if we conſider how great 
a force is required to ſuſtain the Head and Thorax, on account of their projecting 
ſo much forwards from the J ertebræ. For if we take a view of the Skeleton, Tab. vi. 
we ſhould think the Body conſtantly liable to fall on its Face, were it not ſupport- 
ed by theſe many ſtrong Muſcles. In which we have a plain Demonſtration of the 
immenſe Wiſdom of the moſt wiſe Architect, in framing a Structure projecting 
from its Fulcimen, which for ſeveral Ends (too numerous to ſpecify here) is to be 
moved forwards, backwards, and fideways, and could by no other means be ſup- 
ported fo, as to render it upon occaſion flexible, but by Muſcles ; they being capa- 
ble of a much greater Contraction and Relaxation, than any other ſpringy Bodies, 
compoſed of Ligaments, &c. 


Taus havmg briefly treated of all thoſe Muſcles, as yet known, that appear on the 
Trunk of the Body, we come next to thoſe belonging to the Limbs, and firſt to thoſe that 
move the Arm; two of which, namely, the Pectoralis and Latiſſimus, we were obliged 
to diſſeft before, to diſcover the ſubjacent Muſcles; but we ſhall now deſcribe them 
among the reſt, as the order of Diſſectiun requires. For the more convenient Almini- 
ſtratiom of theſe Muſcles, we are wont to take of the whole Arm, together with the 
Scapula aud Clavicula, by droiding the latter from the Os Pectoris, by which means 
the trouble in exammiug them is leſſen d, thoſe moving the Scapula being cut from it. 
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xLvn. 


Cu. XXV. 


Of the MUSCLES of the Arm, or Os HuuxRI. 


ALEN*, Jacobus Sylomsf, and Veſalis +, deſcribe 
ſeven Muſcles belonging to each Arm, viz. Pectora- 
lis, Deltoides, Teres Major, Latiſſimus Dorſi, Supra- 
ſpmatus, Infraſpmatus, and Subſcapularis. Aran- 
tius, in his Anatomical Obſervations, counts another 
by ** Riolan called Coracobrachieus, to which f Ju- 
lius Caſſerius Placentinus adds the Teres Minor, by 
ſome reckoned as the eighth Muſcle of this part, 
which is therefore called Oftavus Humeri Placen- 
tini. Of theſe in their Order. 


CVIL 
PRCTORAIIS. 


O called from its Situation. This hath a broad, ſemicircular, fleſhy Beginning, 
above, from near half the inferiour part of the Clavicula, below, from the 

Os Peforis, and all the cartilaginous Endings of the fix ſuperiour Ribs; and from 
the Bony Part of the ſeventh ir hath a diſtinct Faſciculus of fleſhy Fibres, which 


Cap 18. + Hageg. Anatom. + Lib. 2. Cap. 24. Lib. 7. Cap. 24. 
TT Tab. 17. Lib. 4. Spigelii. | 


ſometimes 


Of the MuscLes of the ARM, Cc. 


ſometimes we have ſeen confounded with the OHliquus Deſcendens Abdommis. From 
this large Origine it marcheth tranſverſly, and becoming narrower but thicker, leſ- 
ſens it ſelf as it paſſeth over the upper part of the Biceps Cubiti, and is inſerted by 
a ſhort, but broad ſtrong Tendon, into the ſuperiour part of the Os Humer;, from 
immediately above the Termination of the following Muſcle, to the ſmooth Head 
of the Bone, where it joins with part of the Ligamentum Latum of the Humerns, 
which Ligament is connected with the Ligamentum Faſciale of the Muſculus Infra- 
Spmatus, Teres Minor, and Major. 

The Fibres of this Muſcle decuſſate each other, ncar their A into the 
Os Humeri; thoſe of the ſuperiour part running downwards, and thoſe of the in- 
feriour marching up, and interſecting the former in acute Angles. 

Wurx this Muſcle acts, it moves the Arm obliquely upwards, directly for- 
wards, or obliquely downwards; according to the various Direction of its Series 


of Fibres. 


CVIII. 
DtrLTO1IDEs. 


O called from its Figure, being like the Greek 4. It hath a broad Origination, 
forwards from above one third of the inferiour and external part of the Cla- 
vicula, where it is entirely fleſhy ; backwards it ſpringeth partly fleſhy, but chiefly 
tendinous, from the whole inferiour Margin of the Hina Scapule. In its deſcent 
from this Origine, it ſoon becomes thick and fleſhy, growing narrower, till it is in- 
ſerted by its partly fleſhy, and partly tendinous Apex, into the middle of the Os 
Humeri. This draws the Arm either directly upwards, or ſomewhat forwards, or 
backwards, according to the Direction of its differing Sies of Fibres. 


CIX. 
SUPRASPINATUS. 


O called, becauſe it is placed above the Spine of the Shoulder-Blade. It ariſeth 

fleſhy from that part of the Baſis Scapule, that is above its Spine, as alſo 
from the ſaid Spine, and Coſta Superior of the Scapula; from whence paſſing be- 
twcen the Proceſſus Coracoides, and Anchoriformss, it grows leſs, and becoming tendi- 
nous, marches over the Articulation of the Humerus, joining its Tendons with the 
following, and is inſerted into the Head of the Os Humeri. The proper Uſe of 
this Muſcle is to lift the Arm upwards towards the Occipui. 


CX. 
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e © 
INFRASPINATUS. 


O called becauſe it lies below the Spine, This ariſes fleſhy from the inferiour 
part of the Baſis Scapulz, as alſo from its Spine, its inferiour Coſta and Dor- 
ſum ; from hence paſſing in a triangular Form according to the Figure of the Part, 
and leſſening it ſelf as it marches over the Juncture, it becomes tendinous, and is in- 


ſerted like the former into the Head of the Os Humeri. This moves the Arm di- 
rectly backwards. | 


CEL 
TERES MINOR. 


O called from its Figure and Magnitude, to diſtinguiſh it from the fol- 
lowing. 

T 1s Muſcle in ſome Bodies cannot be diſtinguiſhed from the former, but in 
others we have found it diſtin& enough. 

IT ariſes fleſhy from the lower part of the inferiour Coſta of the Scapula, and 
deſcends obliquely over the ſuperiour Head of the Gemellus, where becoming ten- 
dinous, it is inſerted into the Head of the Os Humeri. 

Wuex this acteth, the Arm is moved backwards. 


CXII. 
TrRESS Major. 


H1s ariſes from the inferiour Angle of the Scapula, and becoming a round 
E 2 fleſhy Body, aſcends obliquely below the former, and paſſes under the 
ſuperiour Head of the Geme/lus, where it becomes a ſhort, flat Tendon, inſerted 
below the Neck of the Os Humeri, cloſe to that of the following. 
Tuis draws the Arm backwards, and ſomewhat downwards. 


CXIII. 
LaTissimus Dos, fve ANISCALPTOR. 


HE firſt Appellation it receives from its large Dimenſions, the whole Back 
92 being cover'd with it and its Partner; the latter from the uſe, that is ſome- 
times made of it. Its thin, broad, tendinous Origination, is continued from the 
ſeven inferiour Spines of the Yertebre of the Thorax, all thoſe of the Loins, the 
upper ones of the Os Sacrum, and the back part of the Spine of the Os Ilium; it 
begins to grow fleſhy, as it paſſes over the Longiſſimus Dorſi and Facrolumbus; 
and in its Progreſs over the curvated part of the Ribs it receives ſeveral Faſciculi of 


fleſhy Fibres ariſing from them in ſeveral Fiſſures of the 0b/;guus Deſcendens, which 
| by 
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by their Con junction compoſe a thick Body, till leſſening it ſelf in its Dimenſions, 
as it marcheth towards the Axilla, and running over the inferiour Angle of the 
Scapula, from which ſometimes does ariſe a fleſhy part of it, which I have obſerved 
in thoſe Bodies in which the Teres Mor was abſent, being at laſt inſerted by a 
ſhort, but flat, ſtrong Tendon, into the Os Humeri near the former. 

Tut next Muſcle that preſents it ſelf, is the Coracobrachialis, by ſome called 
Perforatus, which is deſcribed by Galen and Ye/alins, as part of the internal Head 
of the Biceps Cubiti. 


EXIV. 
CoORACOBRACHIALIS. 


O called from its Origination and Inſertion. It ariſes partly fleſhy, and partly 
g tendinous, from the Extremity of the Proceſſus Coracoides Scapule, and in its 
deſcent it becomes larger, ſtrictly adhering to the internal rendinous Beginning of 
the Biceps, and parts from it near its partly tendinous and partly fleſhy Inſertion at - 
the middle of the internal part of the Os Humer;, Through this Muſcle paſſeth 
a large Nerve; vherefore by ſome it is called Perforatus. 


Wu it acts, the Arm is moved upwards, and turned ſomewhat obliquely out- 
ward. 


CXV. 
SUBSCAPULARIS. 


O named from its Situation, by ſome called [mmerſus. It is a large fleſhy 

Muſcle, filling the internal Concave part of the Scapula, ariſing fleſhy from 

its whole Baſis and Superior and Inferior Coſta internally; as it marches forward, it 

leſſens it ſelf according to the Dimenſions of the Bone, and paſſing over the Jun- 
cture, is inſerted in a ſemicircular Manner into the Neck of the Os Humeri. 

T 1s Muſcle draws the Os Humeri down cloſe to the Ribs. Its Tendon toge- 
ther with thoſe of the Supraſpmatus, Infraſpmatus, and Teres Mmor, unite near 
their Inſertions, and join with the broad Ligament of the Articulation of the Os 
Humer: with the Scapula. | | 


IN moving the Arm circularly, theſe laſt named Muſcles act ſucceſſively. 
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CHAT. XXVI. 
Of the MUSCLES of the Cu Bir. 


HE lower part of the Arm from the Elbow to the 
Wriſt is called the Cubit, which is bended and ex- 
tended by five Muſcles, namely, Biceps, Brachiæus 

Internus, Gemellus, Brachieus Externus, and An- 
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I. 
BIC EPS. 


ATH two Heads or Beginnings; the firſt or outermoſt of which ariſes with a 
long round Tendon from the upper part of the Brink of the Acetabulum 


Scapule, and runs under the Ligament of the Articulation, in a Hulcus or Chanel 
on the Head of the Shoulder-Bone, wherein it is incloſed by a proper Ligament. 
In its Deſcent it begins to grow fleſhy, as it marcheth under the Termination of 
the Pectoral Muſcle, where dilating it ſelf into a large fleſhy Body, it joins with 
the internal Head or Beginning. This ariſeth with a ſomewhat broad, flat, and 
long Tendon at the Extremity of the Proceſſus Caracoides Scapule ; in its deſcent it 
ſtrictly adheres to the Coracobrachialis; on which account ſome Authors, not right- 
ly deſcribing that Muſcle amongſt thoſe of the Arm, have miſtaken it for a fleſhy 
Beginning of this. But then parting from it, both theſe Heads compoſe a large 
fleſhy Belly, which becoming tendinous near the Cubit, is commonly ſaid to be in- 
ſerted by a ſtrong, round Tendon, into the Tubercle near the upper Head of the 
Radins. But we have obſerved this Tendon to be double, the External Part of which 
being thin, paſſeth obliquely over the Miaſculus Pronator Radu Teres, and Mem- 
brane-like expanding it ſelf, joins with the Membrana Communrs Muſculorum, which 
embraceth all the external Muſcles of the Carpus and Fingers. 


Wurx this Muſcle acts, the Cubit is bended. 
Tux double tendinous Termination of this Muſcle, (tho' not taken notice of 


by any Author, that we know) is very evident, and was obſerv'd firſt by us ſome 
Years ſince, in diſſecting theſe Muſcles, in Company with our very good Friend, 
that moſt indefatigable and curious Botaniſt Mr. Samuel Doody. It appeareth im- 


mediately under the Skin and Membrana Adipoſa of the Cubrr. 
THis 
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Tuts external Tendon, which we call Faſtia Tendinoſa, ſeems not to be de- 
ſigned only for the more advantagious elevation, or bending of the Cubit, which it 
more eaſily moves, by how much the more it recedes from the centre of its Moti- 
on or Fulcimen at the lower part of the Arm-Bone. For as it ſtrictly includes all 
the external Muſcles, whether belonging to the Radius, Cas pis, or Fingers, it there- 
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by corroborates them in performing thoſe ſtrenuous Actions they are neceſſarily 
employ'd in. This latter Uſe was firſt ſuggeſted to us, by obſerving thoſe artificial 
Bandages made of Leather, which ſome laborious Mechanicks make uſe of, adapt- 
ing them to the belly'd part of the Muſcles of the Cuhit; amongſt which Turners, 
and eſpecially thoſe that uſe the Raſp, in making the Frames for Cane-Chairs, (as 
they are commonly called) like a-double Screw, are frequently obliged to this 
Artifice. 

Is Phlebotomy the Duftus of theſe external tendinous Fibres ought to be reſpect- 
ed, by directing the Launcer according to their Length, to avoid too great a divi- 
hon of them, which is frequently the occaſion of thoſe ill Symptoms, that remain 
after that ſo commonly practiſed Operation by bold Blood-Letters. 

Ax extraordinary Caſe, relating to this Muſcle, has more than once happened 
in our Practice. Particularly a Woman, three days before ſhe conſulted us, had, (as 
ſhe ſuſpected) diſlocated her Shoulder-Bone, by wringing of Linen Clothes after 
waſhing, (which is commonly done to expreſs the Water) adding, that in ſtrain- 
ing her Arm, in that Action, ſhe ſenſibly felt ſomething (as ſhe thought) ſlip out 
of its place on her Shoulder. After examining the Part, we were well fatisfy'd that 
there was no Diſlocation: But obſerving a Depreflure on the external part of the 
Deltoide Muſcle, and finding the two inferiour Tendons of this Bicipital Muſcle 
rigid, and the Cubit thereby denied its due Extenſion, we ſuſpected that the exter- 
nal tendinous Beginning, (before taken notice of) was ſlipt out of its Chanel on 
the Head of the Os Humeri; but finding the part at that time ſomewhat inflamed, 
we adviſed her to an emollient Application, and to give her Arm reſt till the next 
Day, at which time we found our Conjecture true; for by turning the whole Arm 
to and fro, the Tendon readily ſlipt into its place, ſhe recovering the Uſe of the 
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2 His derives its Name from its Situation, lying partly under the former. It 4 
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ariſeth fleſhy from the internal part of the Os Humeri, at the Inſertion of 
the Deltoides and Coracobrachialis Muſcles, and deſcending over the Juncture of the 
Cubit with the Arm-Bone, it's inſerted partly fleſhy and partly tendinous into the 
ſuperiour and fore part of the Una. This is alſo a Bender of the Cubit. 


— — den 
32 8 7 7 
— - 2292 
* 
— 2 2 
2 W 2 
830 — 
2 — 2 — 2 —— 
— — — — — — = 
 — — 


CXVIII. 


— 


— = j q 
— 1 


. —XFͥ— 
2 - * e * 


» 
7 - 
C2 


76 Of the MuscLts of the Cusirt. 


CX VIII. 
Ibid. _ GrxMELLUS. 


O called from its double Origine. It ariſeth firſt tendinous from the upper 
8 part of the inferiour Cota of the Scapula internally, and as it paſſeth be- 
tween the two round Muſcles it grows fleſhy, and in its Deſcent joineth with its o- 
ther Beginning; which ariſeth broad and fleſhy from the upper and back part of 

the Os Humeri, under the Deltoid Muſcle; and being tendinous on the outſide and 
fleſhy within, is fo inſerted into the ſuperiour and external part of the ua, called 
Olecranum, and Aucon, or the Elbow. 

ITs Uſe is to extend the Cubit. If we examine the two Beginnings of this Muſ- 
cle, we ſhall find them interwoven with various Orders of Fibres, whereby it is ren- 
der'd capable of performing the Extenſion of the Cubit with a greater Strength, as 
appears in Tumblers when they are walking on their Hands, who by a ſudden Ex- 
tenſion of their Cubs can return to their Feet. 


CATE 
Bid. | BRACHIAUS EXTERNUS. 


His ſeems to be the third Beginning of the former Muſcle. Its Origination 
is continued from above the middle of the inferiour and back part of the 
Os Humeri to its Cavity, which receives the Olecranum in the Extenſion of the Cubit, 


where, joining with the tendinous outſide of the former, it is inſerted with it, as 
aboveſaid. 


CXX. 
Ibid. ANCONAUS. 


O called by * Niolan from its Situation. It ariſeth fleſhy from the inferiour 
8 and back part of the Os Humeri, growing larger as it marcheth between the 
ſuperiour Ends of the Liua and Radius, and is inſerted fleſhy into the lateral part 
of the former about two Inches below the Olecranum. 

Tuls is allo an Extender of the Cubit. 


THe Muſcles of the Palm of the Hand offer themſelves next to be alſſected, before 


we can examine thoſe of the Carpus, Fingers, and Radius. 
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Cnae. XXVII. 
Of the MUSCLES of the Party of the Haxp. 


LL the Anatomiſts before Falloppins mention but 
one Muſcle belonging to the Palm of the Hand, 
except alterda, who, from the Obſervation of 
Johannes Baptiſta Cannanus, adds the Palmaris Bre- 


UIS. 


CXXI. 
PALMARIS LONGVUs. Nan 


LI. 


H 1s has a narrow Beginning from the internal Extuberance of the Os Hu- 

meri, and ſoon becoming a fleſhy Belly, contracts it ſelf again to a long, 

flat, ſlender Tendon, marching obliquely with the Tendon of the Flexor Carp: 

Superior, and paſſing over the Ligamentum Annulare, where it expands it ſelf, and 

cleaves firmly to the Skin of the Palm, and is afterwards inſerted into the Roots of 

the Fingers laterally; it being there divided to tranſmit the Tendons that bend 
them. 

CoLUMBUs “ obſerves the long beginning of this Muſcle from the Extuberance 

of the Os Humeri is ſometimes wanting, which Obſervation is alſo confirmed by 


our own Experience. It aſſiſts in graſping, and defends the ſubjacent Tendons 
from external Injuries. 


CXXII. 
PALMARIS BREvis. ni 


Y Sprgelius f called Caro Muſculoſa Quadrata. Anatomiſts have been extreme- 
ly deceived in their Ideas of this Muſcle; it not ariſing from the Membrana 


Carnoſa, as Columbus pretends, or from the eighth Bone of the Carpus, as Fallop- 
pius + writes; but it ſprings with a broad Membrane: like Tendon from the exter- 


; * | 
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nal Part of the Os Metacarp: Mimimi Digiti, and one of the Bones of the Carpus; 
whence aſcending over the Ahbduftor Mimnimi Digits, it becomes a thin diſgregated 
fleſhy Muſcle, marching under the tendinous Expanſion of the former in the Palm, 
and is inſerted by a ſhort, ſtrong Tendon, into the eighth Bone of the Carpus. 

Tr1s draws the Mons Lune towards the Os Meracarpi Minimi Digiti, whereby 
the Palm becomes hollow; contrary to the Opinion of Hpigelius, who thinks it ex- 
tends the Hand, when we open it; which is not done by any proper Muſcle, but 
by the common Extenders of the Fingers, 


CHAT. XXVIIL 
Of the MUSCLES of the Four Fixcess. 


HESE we ſhall divide into Common and Proper. 
The Common Muſcles of the Fingers are ſuch, as 
ariſe from the external or internal Protuberances of 
the Os Humeri, and ſubdividing themſelves, are in- 
ſerted into moſt, if not all the Fingers; namely 
the Perforatus, Perforans, Lumbricales, and Exten- 
for Communis Digitorum. The Proper Muſcles of 
the Fingers are ſuch as have their Beginnings di- 

ſtinct, and are inſerted without any Subdiviſion into 

each reſpective Finger; as the Interoſſei, the Extenſor and Aductor Indicis, the Ex- 
tenſor and Abduttor Mimimi Digiti. Firſt of the Common Muſcles of the Fingers. 


CXXIII. 
PRERFORATUs. Tab. u. 


XLIX. LI. 


O called, becauſe its Tendons are perforated, to admit thoſe of the following 

Muſcles to paſs through them to their Inſertions: It is alſo call'd Sub/;mrs from 
its Situation, being above the following; and Fexor ſecundi Internodii Digitorum 
from its Uſe. It ariſeth tendinous from the internal Extuberance of the Os Humeri 
between the Flexores Carpi; it alſo has a diſgregated fleſhy Origination from the 


fore 


- 
— 
N 
= - > 
- . 22 


SO — 
——— 
hd 


. 43S - 


- 


1 . EI — ü 2 woe 27 wean - — — 


"4 
\ 
i 
\ 
. 
=_ 1 
"i 
"+ | 
1 
* 1 
« 
1 
ql 
- - 
d 
* 
44 
in? 
- 
? 
y l 
* 7 


80 


| Tab. u. Lt. 


Of the MuscLEes of the Four Finceks. 


fore part of the Radius, between the Pronator Radu Teres and Flexor Pollicis Lon- 
gus; afterwards compoſing a fleſhy Belly, it leſſens it ſelf in leſs than half its Pro- 
greſs, where it's divided into four fleſhy Portions, each of which ſoon becomes a 
roundiſh Tendon, included in irs proper mucilaginous Membrane, as it paſſes un- 
der the Ligamentum Tranſverſale Carp: through the Palm. Near the firſt Inter- 
node of the Fingers each Tendon is divided, to admit thoſe of the following Muſ- 
cle to paſs through them, then joining, and ſubdividing again, immediately be- 
fore they are inſerted into the ſuperiour part of the ſecond Bone of each Finger. 


il. 
PRERFORANs. 


O named, becauſe its Tendons run through thoſe of the former; it's alſo cal- 
8 led Profundus from its Situation, and Tertii Internodui Digitorum Flexor from 
its Uſe. It ariſeth fleſhy from near two Thirds of the ſuperiour and fore part of 
the Ulna, as alſo from the Ligament between the laſt named Bone and the Radius, 
and becoming a large thick belly'd Muſcle, grows outwardly tendinous, before it 
paſſes over the Pronator Radu Quadratus, and is divided into four round Tendons, 
which march under thoſe of the former Muſcle, beneath the Ligamentum Tranſ- 
verſale above-mentioned, (from each of which Tendons the Muſcul: Lumbricales 
are ſaid to ariſe) after which they paſs through the Fiſſares of thoſe of the former 
Muſcle, and proceeding over their Extremities, terminate in the ſuperiour and fore 
part of the third Bone of each Finger. 

THe running of the Tendons of the laſt deſcribed Muſcle through thoſe of 
the precedent, is a no leſs uſeful than ſtupendous Artifice in Nature. 

Tux better to accommodate the Fingers to their various Employments, and to 
enable them to act with greater Strength, it was neceſſary, that a particular Muſcle 
ſhould be appointed for every Internode, and that the ſtrongeſt Muſcle ſhould be 
inſerted neareſt to their Extremities. Now as the Perforatus takes its Origine from 
the internal Extuberance of the Os Humeri, and the upper part of the Radzs, it 
is plain, that this cannot be an Inſtrument of ſufficient Strength for moving the 
third Internode of the Fingers, not only in regard to irs Magnitude, but on the 
account of the approach of its two Extremes, when the Cubit is bended, which 
mult needs be of no ſmall Impediment to it in divers Actions. This therefore is 
with great Wiſdom ſet aſide for the Motion of the ſecond Internode; and the Per- 
forans, which is not only the larger Muſcle, but likewiſe takes its Origination be- 
low the Os Humeri, whereby it is freed from the above-mention'd Inconvenience in 
the bending of the Cubit, is allotted for the Motion of the third Internode, which, 
as we ſaid before, ought to be attended with the Muſcle of the greateſt Strength. 
Beſides that by this Diſpoſition a Proviſion is made for bending the Fingers, even 
when the outermoſt Muſcle happens by any accident to be totally divided. 


CXXV. 


Of the MuscrkEs of the Four Finctss. 


. 
LUMBRICALES. 


O called from their Figure, being not much unlike the common Earth-worms ; 
they are alſo called Flexores Prim: Internodii Digitorum, from their Uſe. Ana- 
tomiſts generally derive the Originations of theſe Muſcles from the Tendons of the 
laſt treated of; but in a Subject lately diſſected, I obſerved part of the Lumbrical 
Muſcle belonging to the fore Finger had a diſtin& fleſhy Original, and a long ſlen- 
der Tendon lying between the two preceding; which ſuggeſted to me, that the 
other three, and thoſe of other Subjects, have their Beginnings in common with 
the Perforans, and uniting with its Tendons, are afterwards diſunited again, and 
growing fleſhy, paſs to their tendinous Implantations with the Interaſſei, at the firſt 
Internode of each Finger externally and ſaterally, next the Thumb. 
Tust, we ſuppoſe, perform thoſe minute Motions of the Fingers, when the 
ſecond and third Internodes are curvated by the two laſt treated of Muſcles; and 


are therefore uſed in playing on Muſical Inſtruments, whence they may be named 
Muſculs Fidicinales. 


CXXVI. 


ExTNSOR DiciToRUM CommuNis, ſeu DiciToRUM 
TENSOR. 


His has an acute tendinous Origination from the outward Extuberance of 
the Os Humeri, between the Extenſores Carpr; and becoming fleſhy, in leſs 


than half its Progrels is divided into three Portions, which become ſo many Ten- 
dons, (of which the middlemoſt is the longeſt) paſſing under their annular Liga- 
ments between the lower Parts of the Ulza and Radius; then marching ſeparately 
over the Dorſum Manus, and remitting tendinous Filaments to each other, -before 
they paſs the firſt Internodes of each Finger, they are afterwards inſerted into the 
ſuperiour Parts of the firſt, ſecond, and third Bones of the fore, middle, and third 
Fingers. | | 

THERE being little Force required in the Extenſion of the Fingers, we need 
not wonder that the Muſcles, employed in that Office, are no larger in proportion 
to their Antagoniſts. 


Tur Proper Muſcles of the Fingers now offer themſelves to the Knife, which 
we ſhall treat of in the Order they are above named in. 
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Of the MuscLts of the Four Fixcess. 


CXXVII. 
INTEROSSEI Manvus. 


Hes are diſtinguiſh'd into external and internal, and are aptly named from 
their Situation. Authors diſagree in their Number, ſome reckoning fix, 
others eight, amongſt which they eſteem the Abduttor Minim: Digit and Indicis; 
but we rather incline to the firſt Opinion, ſince the two laſt named Muſcles are not 
placed between the Bones of the Metacarpus. They ariſe fleſhy, internally, in the 
Palm from the ſuperiour Parts of the Metacarpal Bones next the Carpus; whence 
deſcending between the laſt named Bones, they become tendinous at the firſt In- 
ternode of each Finger laterally, and paſs to their Inſertions with the laſt treated 
of Muſcle, ſending off in their way a ſmall Slip to the beginning of the firſt Inter- 
node. Each Interſtice of the Metacarpal Bones entertains two of theſe Muſcles. 
Wu all the /zteroſer act together, they draw the Fingers nearer each other, 
and aſſiſt in their Extenſion, as Galen * takes notice; at which time likewiſe part 
of theſe Muſcles, together with the Abduttor Indicis and Minimi Digiti, are capa- 
ble of divaricating the Fingers; which Action cannot without ſome difficulty be per- 
formed by them, when the Fingers are bended; which Contrivance of the moſt 
wiſe Architect is alſo obſerv'd by Galen f. 


CXX VIII. 
ExTEnsoR INDicis, ſeu INDicaTOR. 


RIsEs fleſhy from the middle of the external part of the Ulza next the 
A Radius, immediately below the Extenſores Pollicis, and deſcending oblique- 
ly; becomes tendinous, as it paſſes under its annular Ligament at the lower part of 
the Radius and Carpus; then paſſing over the Os Metacarpr Indicis, and joining 
with the Tendon of the Extenſor Communts, it is inſerted with it into the ſuperi- 
our Part of the third Bone of the fore Finger. The Tendon of it is ſometimes di- 


vided. Its Name declares its Uſe. 


CXXIX. 


ABDUCTOR Inpicis. 


His is not to be diſſected, till the Abdufor Pollicis is raiſed ; by ſome it is 
£ reckoned among the Interoſſei, as above noted. Ir ariſes fleſhy from the 
Os Metacarpi, that ſuſtains the fore Finger; and deſcending over the firſt Internode 
of the ſaid Finger, becomes tendinous, joining with the Tendon of one of the 
Lumbrical Muſcles, and is inſerted with it, together with the Tendon of the for- 
mer Muſcle, Its Name intimates its Uſe, in drawing the fore Finger from the reſt. 


* Lib. 1. de Uſu Part. + Loco ſupra citato. * 
CXXX. 


Of the MuscLts of the Four Fixcss. 


CXXX. 
ExTENSOR MINIMI D1ctt1i. 


1 ariſes partly tendinous at the Extremity of the external Apophyſis of the 
Os Humeri, and partly fleſhy from the ſuperiour part of the Lua, between 
the Extenſor Communis Digitorum and Muſculus Ulnaris Extenſor, and becomin g 
tendinous, as it paſſes under the Ligamentum Annulare at the Carpus, it is there 
divided into two, ſometimes three Tendons, which are united into one at its In- 
ſertion into the ſuperiour Part of the third Bone of the Little Finger. Its Name 
declares its Action. 


e + 41 
ABDUCTOR MINIMI Distr.. 


His appears in ſome Bodies divided into two or three Muſcles, having each 
a differing Series of Fibres; the firſt of which ſeems to be a Flexor primi 
Internodii Minimi Digit; the ſecond an Abduflor of the ſame; the third Mductor 
Secundi & Tertii Internodu. But this Diviſion not being conſtant, we ſhall de- 
ſcribe it as one Muſcle, to avoid a needleſs multiplying the Number of the Muſcles. 
It ariſes fleſhy, firſt from the Ligamentum Tranſverſale, and fourth Bone of the 
Carpus ; ſecondly from the third Bone of the Carpus; thirdly and laſtly from the 
ſaperiour Part of the ſubjacent Os Metacarpi. The two firſt continue fleſhy to their 
Inſertions; the former terminating at the ſuperiour part of the firſt Bone of the 
little Finger Forwards, the latter ending at the ſame part of the ſaid Bone lateral- 
ly; the third and laſt becoming tendinous like the Interaſſei, is inſerted like them, 
with the Tendon of the Extenſor Minimi Digiti, at the ſuperiour part of the third 
Bone of the little Finger. 
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CHAP. XXIX. 


Of the MUSCLES of the T nums. 


UTHORS diſagree concerning the Number, Riſe 
and Inſertions of theſe Muſcles; which may partly 
proceed from that great Variety to be obſerv'd in di- 
vers Subjects. As they have moſt commonly ap- 
peared to me, I ſhall endeavour to repreſent them ; 
and firſt the Benders of the Thumb. 


CXXXII. 


| Fiexor TRT IX TER N ODI, ſeu LoxcissMus 
PorLicis. 


H1s we have frequently obſerv'd to have a twofold Beginning ; the firſt and 
ſuperiour of which ariſes tendinous from the internal Extuberance of the Os 
Humeri, between the Perforatus and Perforans, becoming a fleſhy Belly, and then 
tendinous again, before it joins with the middle Tendon of its other larger Head. 
This firſt Head is ſometimes wanting, and ſometimes it is found ſpringing from the 
ſuperiour and fore part of the Lua. The ſecond or inferiour Origine of this Muſ- 
cle is that part of it, which is commonly deſcribed, ariſing with a double Order of 
fleſhy Fibres for ſome ſpace on the Radius, from immediately below its ſuperiour 
Part, which unite in a middle Line or Tendon, (not unlike the Fibrille of a Fea- 


ther joining to their Hamina) and paſſing over the Articulation of the Carpus, it 


becomes entirely tendinous, as it runs over the Hexor primi & ſecundi Internodu to 
its Implantation at the ſuperiour Part of the third Bone of the Thumb. For the 


better Diſſection of the reſt of the Muſcles of this Part, raiſe firſt the following 
Muſcle. 


CXXX111. » 
ABDUCTOR POLLICIS. 


* 1s ariſes broad and fleſhy from the Os Carpi, to which the Thumb is ar- 
ticulated, and the internal Part of the Ligamentum Tranſverſale Carpi, 
whence deſcending, it leſſens it ſelf, and becomes tendinous at its Implantation 
into the ſuperiour and external Part of the ſecond Bone of the Thumb laterally. 


THis 
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Tuts draws the Thumb from the Fingers, from whence it derives its 
Name. 


CXXXIV. 
FLEXOR Primi & StcunDt Ossis PoLLicts. 7%": 


XLIX. LI. 


His is a large, diſgregated, fleſhy Muſcle, ariſing from the Ligamentum 
5 | Tranſverſale Carpi, the Bones of the Carpus at the Baſis of the Mons Lune, 
and the Os Metacarpi of the middle Finger, whence it paſſes to its Inſertion into 
the firſt and ſecond Bones of the Thumb. That part of this Muſcle, that ariſes 
from the Os Metacarpi of the middle Finger, is divided from its other part by the 
Tendon of the Flexor Pollicis Longus paſſing between them. Beſides which, there 
is a ſecond Diviſion of this Muſcle in that Part, which ariſes from the Os Metacarpi, 
inſomuch that it has the appearance of three diſtin& Muſcles, as Veſalius obſerves. 
In its Tendon, near the Inſertion into the firſt Bone of the Thumb, are placed two 
a Seſamoidea. 
ITs Actions are various, according to the diverſity of its Series of Fibres, bend- 
ing the Thumb either directly, or obliquely, whether towards the Carpus, or the 
Palm of the Hand, which Motions are frequently made uſe of by Jugglers. 


. 
ADDpucToR POLLICIS. — 


H1s ariſes tendinous in common with the Abdufor Indicis from the Os Me- 
tacarpi of the fore Finger, and becoming fleſhy, aſcends obliquely to its 


tendinous Termination at the ſuperiour part of the firſt Bone of the Thumb. This 
brings the Thumb nearer the fore Finger. ; 

Tut reſt of the Muſcles employed in the Motion of the Thumb are Extenders. 
Though Anatomiſts generally reckon but two of them, yet it does not occur to 
our Memory, that we ever found leſs than three diſtin& fleſhy Muſcles; neither do 
the Figures, that ſeem to be done after the Life, in eſalius and Bidloo, exhibit 
them otherwilc. 


CXXXVI. 
ExTENS0OR PRIMI INTERNODI PoOLLICIS. . 


H1s ariſes partly tendinous, but chiefly fleſhy, from the upper Part of the 
28 Ulaa, immediately below the Supinator Radi Brevis, ſoon growing fleſhy, 
and becoming tendinous again, as it deſcends obliquely over the Tendons of the 
Radialis Extenſor, and is inſerted into the lower part of the firſt Bone of the 
Thumb. This we have ſometimes found divided into two, and ſometimes three, di- 
ſtinct Muſcles, 
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CXXXVII. 
ExrTENSOR SECUNDI INT ERNODI POLLICIS. 


H1s ariſes broad and fleſhy from part of the Radius next the Dina, and be- | 
coming tendinous, paſſes under the ſame Involucrum with the Tendons of 
the former, to its Implantation at the lower part of the ſecond Bone of the Thumb. 


CXXXVIIL 
ExrTENSOR TERTII INTERNOPDII PoLLicis. 


His has a broad, partly tendinous, but chiefly fleſhy Origination from the 
Ina, immediately below the beginning of the Extenſor Primi Internodu, 
or between it and the Indicator, as alſo from the Ligament between the laſt named 


Bone and the Radius; whence deſcending obliquely, it becomes tendinous, as it 


marches in a proper Sinus on the inferiour Appendix of the Radius, wherein it is 

incloſed by its annular Ligament, and paſſes over the two Tendons of the Radia- 

lis Extenſor, to its Inſertion at the lower part of the third Bone of the Thumb. 
Wuex this acts, it does not only extend the Thumb, but brings it ſomewhat 


backwards, in ſo much that ſome Perſons can bring it over the ſuperiour and back 
part of the O Metacarpi 
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Of the MUSCLES of the WRIST, or Carpus. 
| HESE are wel! deſcribed by moſt Authors, and 


receive their Names from their Situation and 


Uſe. 


CXXXIX. 


Tab. xXLIS. 


FLEXOR Carer RA DIAIISs. Un. 


His ariſeth tendinous from the internal Extuberance of the Os Humeri, and 

becoming fleſhy, adheres ſtrictly to the Pronator Nadi Teres; and in half 
its oblique Progreſs to the Car pus, it becomes a flat Tendon, which paſſeth under 
the annular Ligament, and is inſerted into the upper part of the Os Metacai pi, 


which ſuſtains the fore Finger. 


CXL. 
FLEXOR Carer UlLNnakis. Bid. 


H1s ariſeth partly fleſhy, but chiefly tendinous, from the ſame Tubercle of 

the Shoulder-Bone with the former, as alſo from the ſuperiour and exter- 

nal Part of the Liua, where the Muſculus Perforans ariſes; and continuing fleſhy 

according to the length of the Lua, is partly inſerted by a ſhort, ſtrong Tendon, 

into the fourth Bone of the Carpus, and partly into the Os Metacarpi, which 
ſuſtains the lictle Finger. 


CXLI. i 


ExrkNsoR CakPI RapiaLis, 2 


Y ſome called Bicornis and Radiæus Exteruus. It hath two Beginnings, and 
indeed ſeems to be two diſtin Muſcles, the outermoſt ariſing ficſhy above 
the external Protuberance of the Os Humeri, immediately below the Supinator Na- 


du Longus, in its deſcent becoming a fleſhy Belly, and growing tendinous above 
the 
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the middle of the Radius. The other Beginning of this Muſcle is partly fleſhy and 
partly tendinous below the former, either from the Apex of the outward Extube- 
rance of the Os Humeri, or the ſuperiour Part of the Radius, and continues fleſhy ſome- 
what lower than the other; both Tendons marching under the Extenſores Pollicis, 


run under the Ligamentum Aunulare, and are inſerted into the ſuperiour Parts of 
the O a Mietacarpi of the fore, and middle Fingers. 


CXLII. 
Dil. ExTensoR Carer UINARIs. 


H1s hath an acute tendinous Beginning from the outward Extuberance of 

the Os Humeri, and becomes fleſhy, as it deſcends according to the length 

of the Cubit, growing tendinous again as it marches over the inferiour part of the, 

Nna; and paſſing under the annular Ligament, it is inſerted into the ſuperiour 
Part of the Metacarpal-Bone of the little Finger. 

Ir this Muſcle and the Ulnaris Flexor act, they move the Hand ſideways towards 
the Ulna; and in like manner, if the Radralis Flexor and Extenſor act, they move 
it towards the Radius. It is well obſerved by moſt Authors, that the Extenders, 
whether belonging to the Fingers or Carpus, ariſe from the ontward Extuberance 
of the Os Humeri, and their Antagoniſts the Flexors, from the internal Protube- 
rance of the ſame Bone, as alſo from the ſuperiour and external Part of the Ulza, 
next the Auconæus (above treated of.) 
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CAF. XXXI. 
Of the MUSCLES of the Rablus. 


HE Radius is bent and extended in common with 
the ua, or Cubitus; but beſides that, it hath alſo 
a proper Motion, in which the Carpus together with 
the Hand is chiefly moved, or turned, either up- 
wards or downwards. To this end there are two 
forts of Muſcles; of which ſome are called Pronato- 
res, or thoſe that turn the Radius inwards, and the 
Palm of the Hand downwards; and others Supina- 
tores, which turn it outwards, and the Palm of the 


Hand upwards. Theſe have their Names from their Fi igure and Uſe. 


CXLIIL Gab. M. 
PRONATOR RA DII T tres. 


AS two Beginnings; the one from the internal Extuberance of the Os Hu- 
meri, where the Muſcles bending the Carpus and Fingers ariſe; the other 
from the upper Part of the Lua. From theſe two Heads its fleſhy Body marches 


obliquely, adhering ſtrictly to the Flexor Carpi Radialis, lo as not to be fairly ſe- 
parable from it, in its Paſſage to its tendinous Inſertion a little above the middle of 


the Radius externally. 


CXLIV. 


PRONATOR Rapn QuaDRaATUs, or INFERIOR 
QuapkaTus. 7a. 


T ariſeth with a broad Tendon, from the lower and inner Part of the Lua, 
1 and paſſing tranſverſly over the Ligament, that joins the Radius to the ua, 
is ſo inſerted into the ſuperiour and external Part of the Radius. 
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Of the MuscrkSs of the Rapivs. 


CXLV. 
SIN ATOR RAD LONdus. 


| His ariſeth broad and fleſhy from the external Part of the Os Humer:, three 

Fingers breadth below the Termination of the Deltoides; and deſcending 
obliquely inwards, it gradually leflens it ſelf, and becomes a flat, broad Tendon, 
which likewiſe grows narrower till it is inſerted into the internal and inferiour Part 
of the Radius, near the Carpus. 


CXLVI. 
SUPINATOR RADII Bxevis. 


H1s ariſeth partly tendinous, and partly fleſhy, from the ſuperiour and ex- 
* ternal Part of the Lua next the Radius; and paſſing obliquely over that 
Bone, is fo inſerted into its ſuperiour Part below the Prominence of the Radzus, 
where the round Tendon of the Biceps endeth. 


WE come next to the Muſcles of the Thigh, Leg, and Foot. Though Riolan ſharp- 
ly reprehends Caſpar Bauhin, in his Animadverſions on his Theatrum Anatomicum, 
for Male-adminiſtration of the Muſcles of the Leg, before thoſe of the Thigh, alledg- 
ing that thoſe of the Thigh may be all demonſtrated, while the Muſcles of the Leg re- 
main untouched; yet we cannot agree with him in that particular, knowmg it to be 
abſolutely neceſſary to ſeparate divers Muſcles of the Tibia, as well as to cut off ſome 
of thoſe moving the Os Femoris it ſelf, before we can have a tolerable Praſpect of 
others; eſpecially the Rotator Femoris Extrorſum. However ſince ſome Muſcles, 
which belong to the Thigh, ariſe from the Vertebræ of the Back, Loms, and Os Sacrum, 
we ſhall begin with them, and then divide the Os llium from the Sacrum, and remove 
the Trunk of the Body; which Practice is not only convenient for Diſſection, in reſpeti 
that the Limb is more eaſily turned to and fro upon the Table ; but m publick Demon- 
ſtrations is done to avoid an offenſroe Scent apt to ariſe from the Trunk. This done, pro- 
ceed to droeſt the reſt of the Muſcles of the Skin, Fat, and Membranes; taking care 
that the Faſcia Membranoſa of the Thigh and Leg be not wounded, and that you like- 
wiſe take off all the Fat in the Planta Pedis, and avoid cutting the long Tendon of the 
Muſculus Plantaris, as it deſcends by the inſide of the great Tendon of the Gaſtero- 
cnemii, near the Os Calcis, 
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CHAT. XXXII. 
Of the MUSCLES of the Thron. 


HE Enumeration, Deſcription and Office of the 
Muſcles belonging to this Part, is variouſly ſet down 
by different Authors. Galen, f Veſalins, and + Cu- 
lumbus mention ten, viz. Pſoas, Iliacus Internus, 
Pectineus, Glutens Major, Clutæus Medins, Glutæus 
Mmor, Pyriformis, Marſupialts, Triceps, and 0 
turator Externus. To theſe ** Falloppins adds ano- 
ther called Ouadratus Femoris, whoſe Invention 
tt Riolan pretends is due to Syhvzus, and deſcribes 

another, which he calls P/pas Parvus, lying on the great P/ſoas. To theſe tt Tho. 

Bartholin adds yet another diſtin& from that mentioned by Niolan, lying beneath 

it, having the ſame fleſhy Beginning about three Fingers in breadth, and being fo 

inſerted into the upper Edge of the Os Ilium backwards, where the Iliacus Internus 
ariſes: This he tells us he found in a ſtrong Muſcular Body in the Year 1651; and 
the following Year he ſays he ſaw it with Michael Ly/erus, who had obſerved it in 

a Monkey to equal the great P/oas. That mentioned by Niolan we have frequent- 
ly obſerv'd, which notwithſtanding is abſent in ſome Bodies, as he has well re- 
mark'd. But the latter of Bartholin I could never yet diſcover. If any ſuch be 


— — —— 


* De Muſe. Cap. 31. + Lib. 2. Cap. y6. + Lib. . Cap. 28. ** Obſervat. Anatom. 
++ Animad. in Theat. Anatom. Baubini & Anthropog. Lib. 7. Cap. 41. tt Lib. 4. Cap. 11. 
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LIV. 


Of the Muscits of the Tnicn. 


found, I conjecture it ſhould rather be referred to the Loins, together with the 
Dnadratus Lumborum, of which I ſuſpe& it is a Part, that may ſometimes be di- 
ſtint. The like Luſus Nature we frequently find in other Caſes, of which the 
Rhomboides Scapule and Triceps Femoris afford us Examples. 


CXLVII. 
Psoas PaRvus. 


p | (Hovcn this ought to be counted among thoſe belonging to the Loins, yet 


for its ſubſerviency to the great P/oas, and our better convenience in Diſ- 
ſection, we chooſe rather to reſerve it for this Place. It ariſes fleſhy from the ſu- 
periour part of the firſt Yertebra of the Loins internally and laterally, within the 
Cavity of the Abdomen, immediately below the Diaphragm, whence it deſcends 
obliquely inwards, towards the Pelvis Abdommis, where it ceaſes to be fleſhy, in a 
manner embracing the great P/oas, and is inſerted with a thin, broad, ſtrong Ten- 
don, into that part of the Os Pubis that is joined to the Os Ilium. This Muſcle 
with its Partner may aſſiſt the Ref: Abdominis, in drawing the O a Pubis upwards, 
as in raiſing our ſelves from a decumbent Poſture. Thus Rope-dancers hang by 
their Hands, and raiſe the inferiour parts of their Bodies, to take hold of the Rope 
with their Feet, though their proper Action ſeems to be to bend the Loins. The 
Tendons of theſe Muſcles, embracing the two following, which we have frequent- 
ly obſerved to extend over their inferiour Parts, not unlike the Faſcia Tendinoſa Cu- 
biti, and Lata of the Thigh, do alſo corroborate them in their Action. 


CXLVIII. 
Psoas Macxus, ſeu LumBaLis. 


O called from its Situation. It's a round, ſomewhat large and fleſhy Muſcle, 
g ariſing from all the Yeriebre of the Loins, and their tranſverſe Proceſſes, 
internally and laterally, within the Cavity of the Abdomen; from thence deſcend- 
ing over the ſuperiour part of the Os Sacrum, and Spine of the Ilium, where it ig 
joined with the fleſhy Fibres of the following Muſcle, with which its inſeparably 
united, at their partly fleſhy, and partly tendinous Inſertion into the inferiour part of 
the leſſer Trochanter of the Thigh-Bone. 

Tuis aſliſts the following in its Action. 


CLI. 
ILIAcus InNTERNUS. 


1 1s ariſes fleſhy from above half the ſuperiour, internal, concave part of the 


Os Ilium, and in its deſcent over the inferiour part of the ſame Bone, joins 


with the former, and is inſerted with it as above-ſaid, partly under the Termina- 
tion 
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tion of the following Muſcle. This together with the former move the Thigh 
forwards in Progreſſion. 


1 
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O called from its beginning at the Os Pubis or Pectinis. It has a thick, broad, 
8 and fleſhy Origination from the external part of the ſaid Bone, between the 
two laſt deſcribed Muſcles and ſecotid Head of the T7:ceps, and deſcending oblique- 
ly backwards, it becomes a flat ſtrong Tendon near its Implantation into the Aſ- 


pcrity on the poſteriour part of the Os Femoris, immediately below the leſſer Jo- 
chanter, at the Inſertion of the two former Muſcles. 


Tuis acting together with the two preceding, does not only aſſiſt in drawing 
the Os Femoris upwards, but likewiſe directs it outwards, by its Curve deſcent from 
its Origination to its Inſertion at the poſteriour part of the Os Femorris; which is a 
provident Contrivance of Nature in our walking, ſince the Thigh-bones, by their 
oblique Poſition, render the Toes liable to turn inwards, Theſe three laſt treated 
of Muſcles, beſides the Ref: Mdominis, and Pſoas Parons on each fide, ſeem to 
ſerve for the Inflexion of the Body, and to direct the whole Limb, to wit, the Thigh, 
Leg, and Foot outward, in a-more graceful Step. 


THE Muſculus Membranoſus preſents it ſelf next to the Knife ; therefore muſt be 
raiſed, before we can gain a View of the reſt of the Muſcles, which move the Thigh- 
bone. This may be done, either by cutting it from its fleſhy Origmation at the point of 
the Spine of the Os Ilium, and turning it downwards; or after its well cleared of the 
Skin, Fat, and Membranes, it may be raiſed contrarrwiſe, by cutting off its tendinous 
Inſertion at the ſuperionr Appendix of the Fibula, freemg it from all the Muſcles of the 
Tibia, and leaving it at its Origination. Enher of theſe bemg done, proceed to raiſe 
the Pyriformis from its Origine within the Pelvis of the Abdomen, and part of the 
fleſlry Beginning of the Glutæus Major, from the external part of the Os Sacrum and 
Coccygis. The Body then being laid in a Supme Poſture, and the Legs droaricated, 


with a thia Knife firſt droide the Offa Pubis from each other, and then the Os Ilium 
from the Sacrum. 


CLI. 
GruTzaus MAJOR. TR 


LY. LVII. 


O called from its being the largeſt Muſcle of thoſe, which compoſe the But- 
— tocks. It has a large ſemicircular Beginning; forwards merely tendinous, 
from near two thirds of the external part of the Spine of the Os Ilium; backwards 
irs Origination is thick and fleſhy from the poſteriour part of its Spine, the hind- 
molt part of the Sacrum laterally, and the whole Os Coccygis, as alſo from a broad 
Ligament, that's extended between the two laſt named Bones and the Tubercle of 
the Os Iſebium; its fleſhy Fibres, deſcending diſgregately, in an almoſt ſemicircular 
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manner, become tendinous, as they approach the great Trochanter, where it is 
united with its firſt deſcribed tendinous Beginning, deſcending over the external 
part of the great Trochanter; then after being joined with the Tendon of the 
Membranaſus, it proceeds to cover and ſtrictly embrace all the external Muſcles of 
the Tibia, as the external Tendon of the Biceps does thoſe of the Cubit: But the 
other part of it proceeding from the fleſhy Body of this Muſcle, is largely inſer- 
ted into the Linea Aſpera on the back Part of the Os Jemoris, near four Fingers 
breadth below the Great Trochanter. 

Tur firſt deſcribed tendinous Beginning of this Muſcle doth not only ſerve to 
ſupport its fleſhy Body, but its Fibres interſecting thoſe of the Membrano/is, as 
they cover all the Muſcles of the 7:h:a, do more adequately include them, where- 


by they are corroboratcd in their Action. When this Muſcle acts, it pulls the 
Thigh directly backwards. b 


CLII. 
GLU TUS MEpivs. 


His lies chiefly under the tendinous beginning of the former Muſcle, 
and ariſing fleſhy from almoſt the whole external part of the Spine of the 
0s Ilium, in its Deſcent becomes thicker and fleſhy, and is inſerted by a ſhort ſtrong 


Tendon into the ſuperiour and external part of the great Trochanter in a ſemicir- 
cular manner. 


Ir the dicfering Heries of Fibres in this Muſcle are rightly conſider'd, their Poſi- 
tion will manifeſt, that they are not ſo uſeful in extending the Thigh, as Authors 
would perſuade us, but rather employed in turning it inwards. This will plainly 


appear, if in the time of Diſſection you give the Thigh that Motion, for you then 
may obſerve the fore part of this Muſcle notably relax'd. And in living Perſons, 


when the Thigh is turned inwards, you may fee it tumified; or if, in performing 
that Action with your own Thigh, you lay your Thumb on this Muſcle, you may 
feel it contract or move under the Skin. Beſides its being partly uſeful in extend- 
ing the Thigh with the former Muſcle, it is alſo employ'd in divaricating the Legs, 
it co-operating with the Miſculus Membranoſus in that Action. 


N. B. IN raiſing this Muſcle, begin towards the back Part of the Os lIlium, and 


thruſt in your Finger between it and the Glutzus Minor Hing under it, by which means 
they will eaſily be ſeparated. 


CLIII. 
GriuTzus MINOR. 


1 totally under the former Muſcle, being as much leſs than the former, 
as the former is than the Precedent. It ariſeth ſemicircular, broad and fleſny, 


from the Dorſum 1:1; from hence its fleſhy Fibres deſcend to their tendinous In- 
ſertion at the ſuperiour part of the Root of the great Trochanter, 


TE 


Tu Fibres of this running parallel with thoſe of the former, aſſiſt it in all its 
Actions. Whatſoever Authors have ſaid concerning a Rotator Femoris Introrſum, 1 
we are well aſſured, that there is no other Muſcle employ'd in that Action, but the | 
fore Parts of theſe two only. They alſo afliſt in rendring the Articulation of the I 
Thigh Bone with the Coxa more ſtable, in ſtanding erect. l | 
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CLIV. 
PyRIrORuISs, ſeu ILi\cus ExTERNUs. eager 


Ecrives its firſt Name from its Figure, the ſecond from its Situation. Its 
Beginning is round and fleſhy from the inferiour and internal Part of the 

Os Sacrum, in the Pelvis of the Ahdomen; and deſcending obliquely in the great 
Sinus of the Os Ilium, above the acute Proceſs of the Iſchium, and joining with 
the Glutæus Medius, it is inſerted by a round Tendon into the Root of the great 
Trochanter. This moves the Os Femoris ſomewhat upwards, and turns it outwards. 


LV. 
Maxsveiatis, ſeu BuRsalIs. lid. 


oy called from its tendinous running through (as it were) a ſecond fleſhy Be- 
ginning of it ſelf, which Duplication repreſents a Purſe: It is alſo called Ob- 
turator Internus from its Situation upon the great round hole of the Os 1/chinm, 
which it fills and ſtops up. It ariſeth broad and fleſhy from part of the Os Ilium, 
Iſchium, Pubis, and Ligament that is extended in the great Foramen of the two laſt 
named Bones internally, and marching tranſverſly in the Hnus of the Iſebium, 
fenced on each fide by two Proceſſes, the one acute, the other obtuſe, is exter- 
nally fleſhy, but internally hath three, ſome times four or five Tendons, paſſing 
in ſo many diſtin& Furrows in the ſaid Huus, like ſo many Cords in a Quadruple 
Pulley, where it meets with the other fleſhy Beginning, commonly called its Mar- 
ſupium, ariſing from the above-mentioned acute and obtuſe Proceſſes, which joins 
with the ſaid Tendons at their united Inſertion into the ſuperiour part of the Root 
of the great Trochanter, near the Implantation of the former Muſcle. 


Rol ax“ makes two Muſcles of the Marſupium; which Error is taken notice 
of by f Marchette. 

W nex this Muſcle acteth, its Inſertion is directed towards that part of the 
chium, over which its Tendons run after the manner of a Pulley, and the Os Fe- 
moris is thereby turned outwards. 


* Anthrop. Lib. 7. Cap. 41. T Anatom. Cap. 19. 
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CLVI. 


QuapkaTus FEMORIS. 


O called from its Figure. It ariſeth broad and fleſhy from the Apophyſis of 
8 the Os Iſehium, and paſſes tranſverſly, with an equal Breadth and Thickneſs, 
to its partly fleſhy, and partly tendinous Inſertion at the poſteriour part of the Os 
Femoris, partly below the great Trochanter. 

Tuis aſſiſts the former Muſcle in turning the Thigh-Bone outwards. 


N. B. Br thruſting in your Finger between this and the Obturator Externus, y;»g 
under it, youll eaſily raiſe the one and diſcover the other. 


CLVII. 
OB TU RATOR EXTERNUS. 


O called from its Situation, and Rotator Femoris Extrorſum from its Uſe. It 

hath a large fleſhy Beginning from the external Parts of the Os Iſebium, Pu- 

bis, and Membrane, that covers their Foramen externally, oppoſite to the Origina- 

tion of the Marſupialis, or Obturator Internus, (already deſcribed) and paſſing 

tranſverſly backwards, leſſens it ſelf, and becomes tendinous at its Inſertion into 

the Root of the great Trochanter of the Thigh-Bone, near the Termination of 
the laſt named Muſcle. This turns the Thigh outwards. 


CLVIIL. 
T ricees. 


O called from its three Heads or Beginnings; the firſt and largeſt of which 
ariſeth broad and fleſhy from the inferiour Edges and external Parts of the Os 
Iſebium and Pubis, where they are joined to each other, lying between the Semi- 
zendinoſus and the Gracilis, and deſcending with an oblique Order of fleſhy Fibres, 
is inſerted partly tendinous, and partly fleſhy, near an Hands length in Breadth 
into the Linea Aſpera of the Thigh-Bone immediately below the Inſertion of the 
Dnadratns Femoris; its inferiour part making a ſtrong round Tendon, inſerted in- 
to the ſuperiour part of the internal and lower Appendix of the Thigh-Bone. The 
ſecond Head or Beginning of this Muſcle ariſeth tendinous from the Os Pubis, 
but in its deſcent ſoon becomes fleſhy, and joins with the former, near to its 


Inſertion into the middle part of the Linea Afpera of the Thigh-Bone. The 


third and laſt Beginning of this Muſcle ſpringeth from the inferiour part of the 
- Os 
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Os Pubis, between the Origination of its laſt deſcribed Head, and that of the 


Pectineus, and deſcending obliquely, joins with the firſt, near its Inſertion into b 
the Linea Aſpera of the Thigh-Bone, immediately above the Termination of the 
ſecond Head. 


Tuts moves the Thigh variouſly according to the diverſity of its Beginnings; 
for the firſt deſcribed Part of it pulls the Thigh-Bone upwards, inwards, and ſome- 
what backwards; the ſecond and third Beginnings of it pull it more inwards, and 
turn it ſomewhat outwards, as when we put our Legs a-croſs each other. 
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Car. XXXIIL 
Of the MUSCLES of the Les. 


OLUMBUS * and Spigelins f after Galen + menti- 
on ten Muſcles, which move the Tibia, namely, 
Membranoſus, Sartorims, Gracilis, Semmervoſus, Fe- 
mimembranoſus, Biceps, Reftus, Vaſtus Externus, 
Vaſtus Internus, and Popliteus. To theſe Jacobus 
Syloius *, Laurentius, and later Authors, add ano- 
ther Muſcle lying between the two Haſti, and call 
it Cureus. Of theſe, we reckon the firſt ſeven, as 

Common both to the Thigh and Leg, ſince they 

ariſe either from the Os Ilium, Pubis, or Iſchium, and are inſerted into the Tibia, 

or Fibula, in moving of which they move the Thigh alſo: The other are Proper, 
ariſing from the Os Femorts only, and being inſerted into the Tibia. 


_ CLIX. 
M tMBRANOSUS. 


O called from the large membranous Expanſion it is continuous with, inclo- 
ſing all the Muſcles of the Tibia and Tarſus; whence it is alſo called Fa 

cia Lata. It hath an acute fleſhy Beginning from the fore part of the Spine of the 
Os Ilium, between the Origination of the Sartorius and tendinous Beginning of 
the Glutæus Magnus; and being dilated to a fleſhy Belly, fills the Interſtice made 
by the firſt of the two laſt named Muſcles and upper part of the Refus, and the 
fore part of the Glutæus Medius. In its oblique Deſcent it becomes tendinous, four 
Fingers breadth below the great Trochamter, whence it paſſes directly over the 
Vaſtus Externus to its proper Termination, at the ſuperiour Appendix of the Fibula ; 
but in its progreſs thither it is conjoined with the tendinous Expanſion of the G/u- 
teus Magnus, which ariſeth from the Spine of the Os Ilium, covering the external 
part of the Glutæus Medivs, This united Expanſion, or Faſcia, embraces all the 
external Muſcles of the Tibia, as well as thoſe of the Thigh-Bone ; and deſcend- 
ing over the Patella, comprehends the Muſcles of the Tarſus, and joins with the 


Lib. 7. Cap. 29. T Lib. 4. Cap. 32. + De Muſcul. I ſageg. Anatom. lib. x. cap. 29. 
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Ligamentum Aunulare, which retains the Tendons of the Toes and Foot, unleſs 
it may be ſuppoſed that this Faſcia Lata ſhould end at the lower part of the Thigh- 
Bone, or ſuperiour parts of the Tibia and Fibula, and that the laſt named Bones 
ſhould give an Origination to the inferiour part of the ſaid Faſt;a, which ſeems to 
be a Matter more of Controverſy than Uſe. When this Muſcle acteth, the Leg 
and Thigh are drawn outwards. Its tendon being joined with part of the Glutæus . 
Maximus, and having a different Series of Fibres interſecting the other, they do 
thereby compoſe a ſtrong Involucrum, as well including all the Common Muſcles of 
the Leg, as covering the Proper; whereby they corroborate them in their Action, 
as the tendinous Expanſion of the Biceps Cubiti doth thoſe of the Carpus and Fin- 


gers. 
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SARTORIUS. 1 


II, receives this Denomination from the Uſe Taylors make of it, in bringing 
1 one Leg and Thigh over the other, to (it croſs- leg d: It is alſo called Long/- 
ſimus Femoris, it exceeding the reſt of the Muſcles of that part in Length, and 
Faſcialis, from its paſſing over the Muſcles of the Thigh and Leg like a Syathe. 
t ariſeth ſharp and fleſhy from the fore part of the Spine of the Os Ilium, cloſe 
by the former Muſcle; and deſcending obliquely inwards above the Muſculus Re- 
dus and Vaſtus Internus, and over part of the 77iceps, of an equal Breadth and 
Thickneſs, meets with the Gracil;s, below the middle of the Thigh internally, 
and deſcending with it, becomes tendinous in its Paſſage over the internal and in- 
feriour Head of the Thigh-Bone, (under a ſtrict Incloſure of the above deſcrib'd 
Faſcia Lata) and is inſerted four Fingers Breadth below the ſuperiour part of the 


Tibia, internally. Its Uſe is declared above. 


CLXI. 


GRACILIS. Bid. 


O called from being the ſlendereſt of theſe Muſcles : It ariſeth ſomewhat broad 
and tendinous from the Os Pubis internally, between the firſt and ſecond de- 
ſcribed Heads of the 734ceps; and in its ſtrait Deſcent in the inſide of the Thigh, 
its fleſhy Body grows narrow, and becomes tendinous a little above the former 


Muſcle, and is ſo inſerted (immediately beneath it) into the Tibia. 
IT aſſiſteth the former Muſcle, in bending the Thigh and Leg inwards. 


CLXII. 
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CLXII. 
BIC EPS. 


R Biceps Femoris, to diſtinguiſh it from that of the Cubir: It having two 
Heads, the ſuperiour and longeſt of which ariſeth with a round Tendon 
from the Protuberance of the //chinm; in its Deſcent it becomes large and fleſhy, 
and in above half its progreſs leſſens it ſelf again, where it is joined with its other 
Head, having a broad, partly tendinous and partly fleſhy Beginning from the Li- 
nea Aſpera of the Os Femoris, immediately below the Termination of the Gluteus 
Maximus; it being thus united, grows tendinous, as it marcheth in a Chanel on 
the external part of the lower Appendix of the Os Femoris, becoming perfectly ten- 
dinous at its Implantation into the ſuperiour Epiphyſis of the Fibula. 
Bxs1DEs the Office commonly aſſigned to this Muſcle, in bending the Tibia 
together with the two following, it is likewiſe employed in turning the Leg, toge- 
ther with the Foot and Toes, outwards, when we fit with the Knees bended. 


CLXIII. 
SEMINERVOSUS, ſen SEMITENDINOSUS. 


Hic is ſo called from its being half tendinous, and Nerve-like. It ariſeth 

partly tendinous, and partly fleſhy, from the external part of the Protu- 

berance of the Os I/chium; and preſently being dilated to a large fleſhy Belly, be- 

comes a round Tendon in half its progreſs, which deſcending over the fleſhy Belly 

of the following Muſcle, marcheth cloſe by the Gaſferocnemius on the poſteriour 

part of the ſuperiour Appendix of the Tibia, from whence it paſles forwards to its 
Inſertion into the ſaid Bone, immediately below the Termination of the Gracilis. 

THr1s with the following Muſcle bend the TWhia directly backwards. Its Ten- 

don, together with thoſe of the three former and the following Muſcle, make the 

Hamſtrings, as they are commonly called. 


CLXIV. 
SEMIMEMBRANOSUS. 


O called from its being half tendinous and Membrane-like, lying immediately 
under the former Muſcle. It ariſeth broad and tendinous from the Protube- 
rance of the Os Iſebium; in its Deſcent it becomes broader, and in leſs than half 
its progreſs begins to grow fleſhy, (where the Belly of the former Muſcle leflens it 
ſelf) and is dilated into a large and fleſhy Belly, lying under the long round Ten- 
don of the former, becoming a ſhort thick Tendon inſerted into the ſuperiour part 
of the upper Appendix of the Tibia backwards. a 
M B. Tnar the fleſhy Belly of the former Muſcle is above, and that of this 


is below, and their Tendons on the contrary. 
CLXV. 
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CLXV. 
PopIITEUs. 22 


5 LX. 

Y ſome called Subpoplitens, ariſeth with a ſhort, ſtrong Tendon, from a $;- 
B nus in the external Head of the inferiour Appendix of the Os Femoris; from 
whence deſcending obliquely over the Juncture, it becomes fleſhy, and expanding 
itſelf, is ſo inſerted into the ſuperiour patt of the Tihia internally, immediately be- 
low its ſuperiour Appendix. This doth not only aſſiſt the three former Muſcles in 
bending the Tibia, but antagonizeth the Biceps by turning the Foot and Toes in- 
wards. 


CLXVI. 
RecTtus FEMORIS. 8 


S named from its ſtreight Progreſs and Situation; it ariſeth fleſhy from a Tubercle 
of the Os Ilium, that is in the mid-way between the fore part of its Spine and 
the Acetabulum, as likewiſe from the Margin of the Acelabulum; from whence de- 
ſcending directly between the two following Muſcles, and over the Cureus, its Fi- 
bres externally deſcend from a middle Line obliquely, laterally; internally they 
run according to its Length, and becom entirely tendinous, four Fingers breadth 
above the Patella, where it is united with the Tendons of the three following 
Muſcles, and inſerted together with them at the upper part of the Tibia. 


CLXVII. 


VAS TVs EXTERNUS. Bid. 


O called from its Magnitude and Situation; it ariſcs outwardly tendinous, and 
8 inwardly fleſhy, from the external part of the great Trochanter and the Li- 
aea Aſpera of the Thigh-Bone, from whence its Fibres deſcend obliquely forwards, 
and on the contrary become outwardly fleſhy, and tendinous internally; and ſo 
ſoon as they meet with the Tendon of the former Muſcle, grow perfectly tendi- 
nous, and join with it, and thoſe of the two following. 


CLX VIII. 
VasTus INTERNVUs. 2 


His like the former hath its Denomination from its Situation and Magni- 
£ 2 tude: Its Beginning is large, partly tendinous, and partly fleſhy; it being 
continued from the Linea Aſpera on the back part of the Thigh-bone, from im- 
mediately below the leſſer Trochanter, till within three Fingers breadth above the 
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Of the MuscLts of the Les. 


inferiour Appendix of the ſaid Bone internally, and laterally; from hence its fleſhy 


Tab. n. vi. 


LVI. LXI. 


Fibres deſcend obliquely outwards, in an almoſt ſemicircular manner, and on a ſud- 
den (like the former Muſcles) ceaſing to be fleſhy, its Tendon is united with that 
of the Refus, together with the former and following Muſcles, and inſerted with 


them, 


CLXIX. 
CRrUREus, ſeu FeMoREUS. 


O called from its Situation on the Bone of the Thigh, like the Miaſculus Bra- 

8 chizus, on that of the Arm: Its Origination is large and fleſhy, being con- 
tinued from between the greater and leſſer 77ochanter of the Thigh-Bone forwards, 
to its lower part, that is immediately above its inferiour Appendix; hence its fleſhy 
Fibres deſcending directly, become perfectly tendinous, a little below the upper part of 
the Tendon of the Rectus, where it joins with it and the Tendons of the two laſt 
deſcribed Muſcles, and paſſes over the external part of the Patella, (or on each fide 
of it) and is inſerted into a Prominence at the ſuperiour and fore part of the Tibia. 
T rxsx four Muſcles laſt treated of, viz. Rectus, Yaſtus Externus, Vaſtus Inter- 
nus, and Crureus, may be eſteemed one, in regard they make but one Tendon at 
their Inſertion, and ſerve for the ſame Uſe in extending the Tibia, or Leg, how- 
ever they are divided into ſeveral Bodies, and one of them is incloſed on all ſides 
by the Taſcia Lata, namely the Re#us, and in themſelves they have a multiform 
Series of fleſhy Fibres, whereby they are render'd capable of performing their Of- 
fice with greater Strength, which is abſolutely neceſſary, not only in Running, 
Walking, Leaping, c. but in Standing, to keep the Body erect, by oppoſing that 
Flexure at the Knee, which muſt otherwiſe neceſſarily happen through the ſuper- 
incumbent Preſſure made by the whole Body. For this reaſon likewiſe we find theſe 
extending Muſcles in ſo great a proportion larger than their Antagoniſts the Ben- 
ders, which appeared by their Weight, when at the Requeſt of my very good 
Friend Dr. Brown, (then Reader on the Muſcular Diſſections at Chirurgeons-Hall) 
theſe extending Muſcles were weighed, and likewiſe their Antagoniſts the Benders in 
the ſame Body, whereby we found the former exceeded the latter two Pounds wanting 
an Ounce; the former, namely the Extenſores, weighing three Pounds ſix Ounces, 
and their Antagoniſts the latter but one Pound ſeven Ounces. In another Body 
the Extenders weigh'd four Pounds, eight Ounces and a half, and the Benders but 
two Pounds two Ounces. Beſides which, the Extenders have ſtill a farther Advan- 
tage given them by Nature: For, by having a Bony Subſtance, as the Patella, 
placed between them and the Inſertion of their Tendon, their Line of Dire&ion 
is farther removed from the Center of Motion, and conſequently they a& with 
greater Strength in antagonizing the Benders, than they could otherwiſe have 


done. 


CHap, 


_ Cnae. XXXIV. 
Of the MUSCLES of the Foor, or T axsvs. 


HE Foot has ſeven Muſcles properly employ'd in its 
Motions, among which is reckon'd the Plantarss: 
But Columbus, Falloppius f, and other Anatomiſts, 
reckon eight Muſcles belonging to each Foot, re- 
jecting Veſalius his ninth, it being part of the Ex- 
tenſor Digitorum Longus, that is inſerted into the Me- 
tatarſal-Bone of the little Toe. Notwithſtanding 
which we chooſe to follow + Sprgelins, * Veſlingius, 
and the later Authors, making of their two firſt the 

Gafterocnemius Externus and Gaſterocnemius Internus only one Muſcle, giving it the 

Name of Gaſterocnemius Externus, and calling its ſubjacent Muſcle Gafterocnemins 

[nternus, which former Anatomiſts had named Soleus. 


Lib. 7. Cap. 30. + Obſervat. Anatom. t Lib. 4. cap. 24. ** Cap. 19. 
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Tab. Lv. 
LVI. LXI. 


Of the MuscLts of the Foor, or TaRsvus. 


CLXX. 
T1B1atts ANTICus. 


O called from its Situation on the fore part of the Tibia; alſo by Hpigelius cal- 

led Muſculus Catene, becauſe, when it is divided, the Patient is forced to uſe a 
Sling to ſupport the Foot in walking. Its Origination is fleſhy from the lower part 
of the ſuperiour Appendage of the Tibia, between its Prominence, where the great 


Tendon of all the extending Muſcles of the Leg is inſerted, and the Origination 


of the Muſculus Extenſor Magnus Digitorum Peais: It alſo continues a diſgregated 
fleſhy Origination from near two thirds of the ſuperiour part of the ſaid Tibia ex- 
ternally and laterally, next the Hula; which compoſing a fleſhy Belly, leſſens it- 
ſelf in half its Progreſs; and growing into a ſtrong and ſomewhat round Tendon, 
deſcends obliquely over the inferiour part of the Tibia, and under the annular Li- 
gament, and is inſerted partly into the inſide of the Os Cumeiſorme Majus, but chiefly 
into the Os Metatarſi Pollicis. 
T 11s pulls the Foot upwards and forwards directly. 


CLXXI. 25 
GASTEROCNEMIUS ExTERNus, ſeu GieMELLUs. 


0 called, becauſe with the Soleus, or 1 of the ſame Name, it compoſes the 
Calf of the Leg: It is alſo called Gemellus, from its being as it were double. 

It has two diſtinct fleſhy Originations, from the ſuperiour and hindmoſt Parts of 
each Tubercle of the lower Appendage of the Thigh-Bone, which in their De- 
ſcent are dilated into two large fleſhy Bellies, the innermoſt of which is thickeſt 
and largeſt, having each a differing Series of fleſhy Fibres, and joining to each 
other near where they make a broad ſtrong Tendon, which narrowing it ſelf, joins 
with the great Tendon of the Gaſlerocnemius Internus, four Fingers wan above 
its Inſertion into the Os Calcit. 

Rrol an * aſſerts, with Feſalius, that in the two Beginnings of this Muſcle there 
are two O/ſſicula Seſamoidea, which we muſt acknowledge with Marcherte have hi- 
thertageſcaped our Obſervation, tho? its likely it may be ſo in aged Bodies, as it 
appear d in a Subject I lately diſſected on one Ade only. 

Wuex this Muſcle acts, the Foot is ſaid to be extended, or pulled backwards; 
which Motion of it is very neceſſary in Walking, Running, Leaping, and ſtanding 
on Tiptoe, &c. Hence it is, thoſe that walk much, have theſe Muſcles larger than 
others, through the frequent uſe of them, among which thoſe that carry heavy 
Burthens, and eſpecially Sedans or Chairs in this Town; and thoſe, who wear 
low-hecled Shoes, have theſe Muſcles remarkably larger than others. 


* Lib. 1. Cap. 43. 
CLXXII. 
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CLXXII. 
PLANTARIS. Tab, vn 


LXV. 


* called from its Tendon expanded in the Planta Pedis, like that of the Pal- 
maris in the Palm of the Hand. It ariſes fleſhy from the ſuperiour and back 
part of the outermoſt Tubercle of the lower Appendage of the Thigh-Bone, im- 
mediately under the external Beginning of the former Muſcle; and deſcending 
obliquely between it and the following Muſcle, ſoon becomes a thin flat Tendon, 
which paſſing out from between their fleſhy Bellies, deſcends internally laterally 
by their great Tendon; and marching cloſe over the Os Calcis, joins with other 
Tendons ariſing from the Os Calcis; all which expand themſelves on the Sole of 
the Foot, where they firmly adhere to the fleſhy Body of the Muſculus Flexor Di- 
gitorum Perſoratus; ſome of them ending on the upper Parts of the O Metatarſi, 
and others on both ſides the Extremities of theſe Bones, where the Toes are arti- 
culated. 

Wu this Muſcle acts, it affiſts the Caſterocnemii, and its tendinous Expanſion 
on the bottom of the Foot ſerves to defend the ſubjacent Muſcles, Tendons, Nerves, 
and large Blood Veſſels, from being too much compreſsd in ſtanding, walk- 
ing, Sc. I have frequently obſerv'd the fleſhy Beginning and long Tendon of this 
Muſcle to be wanting. 

BEs1DEs this tendinous Expanſion on the bottom of the Foot, I lately obſerv'd 
a ſmall Tendon, or Ligament, ariſing from the Os Metatarſi of the little Toe, 
and faſtned to the Bone of the ſame Name, that ſupported the middle Toe; but 


in this Foot there was no Muſtulus Tranſverſal:s. 


CLXXIII. 
Sol kus, ſer Gas TEROCN EMCS INTERN Us. Tab. v. va 


L XII. 


His is placed under the two former Muſcles. Its external fleſhy Part is co- 
verd with a tranſparent tendinous Expanſion, which makes it appear of a 


livid Colour. Its Beginning is partly tendinous, but chiefly fleſhy, from the hind- 
moſt part of the upper Appendix of the Fibula, and back part of the Tibia, below 
the Inſertion of the Subpoplitens, and increaſes to a large fleſhy Belly, compoſed 
of various Orders of fleſhy Fibres, ſome of them underneath aptly expreſſing the 
Figure of the top of a Feather, whoſe Hamina here being tendinous, join with the 
great Tendon, which is about four Fingers breadth in Length, and inſerted into 
the ſuperiour and hindmoſt part of the Os Calcis. 

Tur Foot, together with the Toes, being as it were a Leaver to the whole Bo- 
dy, ought therefore to be attended with Muſcles of great Strength to extend it; 
wherefore we find theſe Muſcles ſo much to exceed their Antagoniſt the Tihialis 


Anticus, as well in the advantagious Conſtruction of their differing Series of fleſhy 
E 2 Fibres, 


r 
* 4 — 4 ? . 
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Fibres, as their Magnitude, the 7b:alis weighing only five Ounces and a Quarter, 
whereas the two Caſterocnemii weigh one Pound ten Ounces; whereby they are not 
only render d ſerviceable in Walking, Running, Leaping, &c. but do alſo ſupport 
the Tibiæ in Standing, leſt the ſuperincumbent Preſſure of the Weight of the Body 
ſhould make them incline forwards, at their Articulations with the Talus. 


CLAXTY. 
pda yen PERONÆUS PRIuus. 


LXII. LXVI. 
Y ſome called Longus, it being the longeſt Muſcle ſeated on the Fibula, or Os 

B Perone. It ariſes externally tendinous, and fleſhy internally, from above 
half the ſuperiour part of the ſaid Bone; and marching ſomewhat backwards, be- 
comes a ſtrong, flat Tendon, four Fingers breadth in Length above the inferiour 
Appendage of the Fibula called Malleolus Externus, paſſing behind which in a 
Chanel, like a Rope in a Pully; and from thence being inflected forwards, toge- 
ther with the Tendon of the following Muſcle, they both paſs under an imband- 
ing Ligament, as they run over the Os Calcis; but this Tendon declining from its 
Companion, marches over the Os Cuboides, under the Muſtulus Abduftor Minimi 
Digiti, over the Ofſa Cune:formia in the bottom of the Foot, and under the Ten- 
dons and Muſcles bending the Toes, and is inſerted into the ſuperiour and hind- 
moſt part of the Os Metatarſi of the great Toe. 

Tab. rx, IN the Tendon of this Muſcle is found a Bony Subſtance, which moves on the 

_ xvi, Os Cubiforme, not unlike the Patella of the Knee. 

by Tux Paſſage of the Tendon of this Muſcle over the hindmoſt part of the Mal- 
leolus Externus, as on a Pulley, is an elegant contrivance in Nature, whereby the 
Ball of the great Toe (as that part is commonly called, to which it is inſerted) is 
directed towards a perpendicular bearing of the weight of the Body on the Leg, in 
ſtanding on Tiptoe. 


CEXXY. 
Tab. v uv. PERONAUS SECUNDUS. 


LVI. LXII. 


Y ſome called Sem-fibulens: It has an acute fleſhy Beginning above the mid- 
B dle of the external part of the Fibula, under the fleſhy Belly of the former 


Muſcte; it alſo continues its fleſhy Beginning from the poſteriour ſharp edge of the 
Fibula, and becoming a fleſhy Belly grows tendinous, as it runs under the Malles- 
lus Externus, together with the Tendon of the former Muſcle, and is inſerted into 
the ſuperiour and external part of the Os Metatarſi of the little Toe. 

T ax proper Action of this Muſcle is to pull the Foot and Toes outwards. 


CLXXVI. 


Of the MuscLts of the Foor, or T arsus. 


CLXXVI. 
TIBIALIISs PosTicus. 


His being placed on the back part of the Tibia, is alſo called Maſculus Nau- 
ticus, becauſe Mariners chiefly uſe it in climbing up the Maſts of their Ships. 


It lies partly under the Flexor Tertii Internodii Pollicis, which Muſcle muſt be partly 
raiſed, together with the Flexor Tertii Internodii Digitorum Pedis, before we can 
have a clear Sight of it. It appears Biventral, ariſing partly tendinous and partly 
fleſhy from the ſuperiour and back part of the Fibula, as alſo from the Ligament 
that is continued between the ſaid Bone and the Tibia; in near half its Progreſs it 
becomes leſs, and grows fleſhy again, making a ſtrong, flat Tendon, which runs 
in a Hinus on the back part of the lower Appendage of the Tibia, called the Mal- 
leolus Internus, ander an annular Ligament, over the Os Naviculare, to which it is 


tack d down by ſome tendinous Fibres, and ends internally and laterally on the Os 
Cuneiforme Majus. 


T 1s draws the Foot upwards and inwards. 


Ix the Tendon of this Muſcle, as in that of the Peronæus Primus, I have fre- 
quently found a Bony Body, juſt where it marches over the Os Naviculare. 


CHaP. 
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Cnrae. XXXV. 
Of the MUSCLES of the GREAT Tor. 


HE great Toe is moved by its proper Muſcles, which 
we reckon to be ſix in number, namely, Exten/or 
Pollicis Longus, and Extenſor Brevis, Flexor Pollicis 
Longus, and Flexor Brevis, Adduftor and Abdufor 
Pollicis, Though Anatomiſts commonly mention 
but four of theſe, yet we have obſerv'd them in ſe- 
veral Diſſections to be ſo many diſtin& Muſcles, as 
they are accurately figured in Bialoo . To theſe 
| may be added the Muſculus Tranſverſalis Placentini, 
which our above-mention'd Author and ſome other make to be an Adduftor Pol- 
licis; but we take it rather to be an Aaductor Minimi Digiti, wherefore it ſhall be 


deſcribed in the following Chapter. 


CLXXVII. 
Tab. 1. 11 ExTENSOR POLLicts LoxGgus. 


V. LVI. 
LXIII. 


His Muſcle doth not ariſe, as moſt deſcribe it, from the Trbia, or from the 
82 Ligament between it and the Fibula. Its Beginning is large and fleſhy from 
the fore part of the Fibula, from immediately below its ſuperiour Appendix, to 
four Fingers Breadth above the inferiour one, and deſcending under the Ligamen- 
tum Annulare of the Tarſus, between the Tendon of the Tibialis Auticus and thoſe 
of the Extenſor Digitorum Pedis Longus, and marching along the ſuperiour part of 
the Foot, it is inſerted into the upper part of the ſecond Bone of the great Toe. 

Irs Name intimates its Uſe. 

Tr1s Muſcle, juſt where it paſſes under the annular Ligament, ſends off a ſmall 
Tendon, which is inſerted into the upper part of the firſt Bone of the great Toe 
externally and laterally, as has been frequently obſerv'd and demonſtrated by that 
inquiſitive and accurate Anatomiſt, Mr. Jaſeph 75 anner. 


* Tab. 81. (9 $2. 


CLXXVIII. 
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CLXXVIIL 
ExTENSOR PoLLicis BRExIS. Tab. 1. v1. 
| LxIII. 
Hobcu this Muſcle is not mentioned by Anatomiſts, yet we conſtantly ob- 
ſerve it in Diſſection. It hath been commonly taken for part of the Ex- 
tenſor Digitorum Brevis; but we frequently find it diſtinct. 
IT ariſeth fleſhy from the fore part of the Os Calcis, and being dilated into a 
fleſhy Belly, ſoon becomes a long, {lender Tendon, paſſing obliquely over the up- 
per part of the Foot, and is inſerted into the ſuperiour part of the firſt Bone of the 
great Toe, which it extends or pulls upwards. 
CLXXIX. 
Frexor Politics Loxcvus. — 
LXV. 4. 4. 


H1s is an Antagoniſt to the Extenſor Longus; ariſing oppoſite to it from the 92 
S back part of the F;bula, with a double Order of fleſhy Fibres, running to 
a middle Tendon, like the Flexor Teri Internodi Pollicis Manus above. It ceaſeth 
to be fleſhy as it paſſes over the Juncture, and runs through a Chanel on the in- 
ternal part of the Os Calcis, under the Tendon of the Muſculus Flexor Digitorum 
Longus Perforans, to which Tendon it ſends off a fleſhy Slip over the following 
Muſcle, and is inſerted into the upper end of the ſecond Bone of the great Toe. 


CLXXX. 
FLEXOR PoLLicits BREvIS. Tab. Lavv. 


LXV. LXVI. 


S ſhort, thick, and fleſhy, ſeemingly divided into two Muſcles by the Tendon 

1 of the former paſſing over it. It ariſeth from the ſuperiour part of the Os 

Cuneiforme medium, and running over the Termination of the Muaſculus Peronæus 

Primus, is implanted into the a Seſamordea of the great Toe, which are likewiſe 
tied to the ſuperiour part of the ſecond Bone of that Toe. 


CLXXXI. 
ADppucTork PoLLicis. Tab. a. 


LXVI. 


H1s is deſcrib'd and figur d by * Veſlingius, and alſo mention d by Mar- 
T chette. It ariſes with a broad, flat Tendon, from the Os Calcis, immedi- 
ately under the Miſculus Communis Lumbricalis, and in half its Progreſs on the bot- 
tom of the Foot, it becomes fleſhy, juſt after it paſſes over the Tendon of the 
Peroneus Longus, where it meets with another Beginning partly fleſhy, and partly 


Cap. 19. 


F f tendinous, 
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tendinous, from the inferiour part of the Os Cuneiforme Tertium ; after which it 
marches obliquely to its Inſertion into the inner Os Se/amoidenm of the great Toe. 
T 1s draws the great Toe nearer to the reſt. 


A LAXKEN: 
8 ABDUCTOR PoLLicis. 


His ariſeth fleſhy from the Os Calcis internally and laterally; in half its 
Progreſs becoming tendinous, it joins with another fleſhy Beginning, ſpring- 
ing from the Os Cuneiforme Majus; both which making one Tendon, join with 
the Flexor Pollicis Brevis, before they are inſerted into the external part of the firſt 
Bone of the great Toe laterally. 
THrs pulls the great Toe from the reſt. 
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Cnae. XXXVI. 
Of the MUSCLES f the Four LxSssER Tors. 


HESE (like the Muſcles of the Fingers) we ſhall di- 
vide into Common and Proper. 


Tur Common Muſcles of the Toes are ſuch, as 
have their Tendons inſerted into all the leſſer Toes, 
as the Extenſor Digitorum Pedis Longus, Extenſor 
Brevis, Perforatus, and Perforans. The reſt are the 
Proper Mulcles of the Toes, namely, Lumbricales, 
Abdufttor Minimi Dignr, Tranfoerſalis Placentini, 
Flexor Prim Internodis Minimi Digit Proprins, 
and the Interoſſei. Of theſe in their Order. 


CLXXXIII. 
ExTENSOR DiciToRUM Pkpis LoxGOus. — 4 


LXIII. 


His hath an acute fleſhy Beginning externally from the inferiour part of 
E the upper Aopendix of the Tibia next the F;bula; as alſo a long fleſhy one 
from the ſuperiour part of the laſt named Bone; and leſſening it ſelf in half its 
Deſcent on the Leg, it joins with a ſecond, broad, diſgregated fleſhy Beginning, 
continued for near half the inferiour part of the ſaid Fibula; where deſcending 
under the Ligamentum Annulare of the Talus, it is divided into five Tendons, four 
of which are inſerted into the third Bones of all the leſſer Toes; the fifth into the 
ſuperiour part of the Os Metatarſi of the little Toe, which Part of it Jeſalius“ makes 
his ninth Muſcle belonging to the Foot. 


— 


* Lib. 2. Cap. 60. 
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Tab. V. VI. 
LV. LVI. 
LXIII. 


Of the MuscLEs of the Four LESssER Toes. 


CcLXXXIV. 
ExrTENSOR DicitoRUm Bx&evis. | 


H1s is a ſhort fleſhy Muſcle, lying under the Tendon of the former, on 
T the Foot. It ariſeth fleſhy from the external and fore part of the Os Cal- 
cis, ſoon dilating it ſelf to a fleſhy Belly; which being divided into four fleſhy Por- 
tions, becomes ſo many Tendons, paſſing over the upper part of the Foot, and 
Joining with the Tendons of the former Muſcle, as they pals to their Inſertions 


into the third Bone of each of the leſſer Toes. 


Tab. Lxn. 
LXV. 


Tab. vin. 
LV. LvI. 
LXIII. LXV. 
LXVI. 


CLXXXV. 
PERFORATUs. 


O called, becauſe its Tendons are perforated, like thoſe of the Fingers. It is 
8 alſo called Flexor Setund: Internodii Digitorum Pedis, from its Uſe, and Hub- 
limis from its Situation. It ſpringeth from the inferiour and internal Part of the 
Os Calcis, between the Muſculi Abdufores of the greater and leſſer Toes. Dilating 
it ſelf to a fleſhy Belly, after it hath paſſed the middle of the Planta Pedis, it is 
divided into four fleſhy Portions, which become ſo many Teridons, and are divided 
near their Terminations, to admit the Tendons of the following Muſcle to paſs 


through them to their Inſertions; theſe being united again, paſs underneath the 
other to their Implantations at the upper part of the ſecond Bone of each leſſer 


Toe. 4 
CLXXXVL 
PERFORANS. 


O called, becauſe its Tendons run through the Fiſſures in the Tendons of the 
8 former: It is alſo called Hexor Tertii Internodu Digitorum Pedis from its Uſe. 


It hath an acute fleſhy Origination from the back part of the Tibia, immediately 
under the Muſculus Sub popliteus, having a double Order of Fibres united in a middle 


Tendon, like the Flexor Pollicis Longus, but ceaſeth to be fleſhy, as it paſſeth be- 
hind the Malleolus Internus; and running in a Chanel over the internal Part of the 


Os Calcis, under its imbanding Ligaments, in half irs Progreſs through the ſole of 
the Foot, it is divided into four Tendons, which march through the Perforations 
of the Tendons of the former Muſcle, and are inſerted into the third Bone of 
every lefler Toe. 


CLXXXVII. 


Of the Mus@Lts of the Four Lersstr Tors. 


CLXXXVII. 
LUMBRICALES. 


Oo called from their Figure, like thoſe of the Hand. Though Anatomiſts have 

8 generally deſcrib'd them as ariſing from the Tendbns of the laſt treated of 
Muſcle, yet we rather think the Carnea Maſſa in the Planta Pedis is their true 
Origine. It ſprings from the internal Part of the Os Calcis, and becoming teridi- 
nous, joins with the Tendons of the former Muſcle, in the middle of the Sole of 
the Foot; then dividing it ſelf into four (as it were) diſtin& fleſhy Muſcles, they 
all become tendinous at their Inſertions into the internal Parts of each lefſer Toe 
laterally, next the great Toe. | 


CLXXXVIII. 
ABDuUcToOR MINIAu IDITIG Of 


Riss outwardly tendinous, and inwardly fleſhy, from the external part of the 


A Os Calcis; and becoming entirely tendinous in half its Progreſs on the bot- 
tom of the Foot, paſles over a ſmall fleſhy Muſcle, which I call Flexor Primi In- 


ternodii Minimi Digiti Proprius, and is afterwards inſerted into the firſt Bone of the 
little Toe externally and laterally. 


CLXXXIX. 
TRANSVERSALIS PEpts. 


O called from its tranſverſe Situation. It ariſcs tendinous from the internal 
g Os Seſamoides of the great Toe; and becoming a fleſhy Belly in its Progreſs 
over the Metatarſal Bones of the two next Toes, grows broader, where it joins 
with a tendinous Ligament ſpringing from the Os Calcis, and is inſerted into a Car- 
tilage on the firſt Articulation of the third leſſer Toe, ſending ſome fleſhy Fibres 
likewiſe to the little Toe. 5 

Its Uſe is to bring the leſſer Toes nearer to the great Toe. 


CXC. 
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Tab. Lxm. 
LXV. LXVI. 


77 6- 


Tab. Lv. 


LXIV. LXV. 


Tab, Lxtv. 


FlEXOR Primi INTERNODI MINIMILI DiorrI Tab. . 


PROpRIUs. 


F a ſhort fleſhy Muſcle, ſpringing from the Os Metatarſi Minimi Digiti, and 
paſſing directly to its Inſertion into the firſt Bone of the little Toe. In its Ten- 
don are contained two O a Seſamoidea. 


G g | Trough 
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Tab. LxIv. 
LXVI. 


Of the MuscLts of the Four Lrsstr Tors. 


Tnoven this is a diſtin Muſcle, it has been commonly look'd on as a part of 
the Abduttor Minimi Digiti; but, if you raiſe the laſt named Muſcle from its Ori- 
gine, you will not find any Connexion between it and this. 


CXCT. 
InTEROSsEL PEDIõò. 


RE eight ſmall fleſhy Muſcles, ariſing from the O a Meratarſi of the leſſer 
Toes. Theſe are all alike in their Origine, Progreſs and Inſertion, filling 

the concave inferiour Surface of the Metatarſal Bones. Each of them becoming a 
Tendon, which has an Os Se/amoides placed in it, unites with its Fellow on the op- 
polite Side, having one common inſertion into the ſuperiour and under part of the 


firſt Internode of the Toe. 
WuHex theſe Muſcles act together, they bend the Toes: When they act ſepa- 


rately, thoſe that are placed on the inſide of each leſſer Toe, draw the leſſer Toes 
towards the great Toe, and the oppoſite ones pull them the contrary way. 
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Tas. I. 


Repreſents the Muſcles appearing on the fore Side of a human 
Body, after the external Teguments are removed. 


a The Parotide Gland. 
c The Maxillary Gland. 
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TAI III. 


ig The ſame Body, with ſome of the external Muſcles raiſed, and 
others taken off. 


ST || 


Shews the ſame Body farther denuded. 


a B Three Perforations in the Diaphragm, for 
The Vena Cava, | 


The Oeſopbagus, 
The Aorta. 


A 
A 
a 
B 


a 


— — — ——Uf—7 22 S-- 


— — 


— b — — 


TAB I. 


ov 
64 
„5 


N 
5 7 . = - # 
| | b / / - U þ 
* N * * 4 
L . 


- 
5 ,* ,_ s 
= 
- 
* 
% 
o 
” 
= 
. - 
A} L 
| N * 3 7 * 
p Wo q j * * 4 ** * 
G | þ a k "> , - 
: ; o 
. 
” 
N 
= — 
* 
* 
* 
Pl 
- 
- 
- 
= 
* 


— ———— 2 I—m—  —— —  — —-— 


_— 


rr om na 


VV 


q 


n 
. — . 1 
— Sw” 2 1 L 


— nent penn 


2 
— 


. — f————— —— — — hy 


— — 


— 


sf I 4 "i D 


171 fen hi ' „ Wee 
TRE Wea... M. int. 15 
— — 1 Ye \ 14 


TAB. I 


- — Comp oo - wo x» <p 
* + cs — * ö 


4 2 — — — ——— — — 


_ 


—_——— — — 


= y”_- oo 
— — — 


—— 


- — - — — 


73 
T l 9 — 
ä 


ExPLANATION of the TABLES. 


Tas. IV. 
Shews the fore Part of the Skeleton of a Man. 


A Os Hontis. 

B Os Huncipitis. 

The meeting of the Coronal and Sagittal Sutures. 

C Os Temporum. 

E The Maſtoide Proceſs. 

H Os Jugale. 

I - The upper Jaw-Bone. 

K The Bones of the Noſe. 

M The lower Jaw-Bone. 

O The Clavicle. 

P The Scapula. 

Acromium. 

7 Proceſſus Coracoides. 

Q Kernum. 

R Os Humeri. 

r A Sulcus, in which paſſes one of the Heads of the Biceps. 

he outer Protuberance of the Humerus, from which ariſe the Muſcles ex- 
tending the Wriſt and the Fingers. 

The inner Protuberance, hence the Benders of the Wriſt and Fingers ariſe. 

S The Radius. | 5 

T The Lina. 

V The Bones of the Carpus. 


of the Metacarpus. 
of the Thumb. 

of the Fingers. 

I, 2, 3, Sc. The twelve Ribs. 
1,2,3,4, . The /ertebre of the Loins. 
c,c,c,c,c. Their tranſverſe Proceſſes. 
a Os Ilium. 

d Its Spine. 

„ Os Sacrum. 

F Os Pubis. 

n Iſchinm. 

m The Thigh-Bone. 

& Its Head. 

The great Trochanter. 

o The lefler Trochanter. 

g The Patella. 

The Tibia. 


< 2 


H h The 
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ExPLANATION of the TABLES. 


The Hbula. 
The inner Ankle. 
v The outer Ankle. 
x The Aſtragalus. 
y Os Naviculare. 

2 


Os Cunesforme, that joins the Os Metatarſi of the great Toe. 
O Os Cuneiforme of the ſecond Toe. 
Q The Bones of the Metatarſus. 
R The Bones of the Toes. 
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Tas. V. 
Repreſents the Body in a Side View. 


F 16. I. 


The Os Jugale. 

The Parotide Gland. 

The Submaxillary Gland. 

The Clavicle. 

The Acromium. 

The Olecranum. 

a The lower Extremity of the Uta. 

+ "The annular Ligament of the Car pus. | 

N A large Branch of the Brachial Nerve, which paſſes in a Chanel on 

P The inner Protuberance of the Os Humeri. 

Q The Spine of the Os Ilium. 

R The great Trochanter. 

Y The Inſertion of the Sartorius, Cracilis, and Semitendinaſus in the Tibia. 
Z The lower Appendix of the Fibula, or the outer Ankle. 

* The lower Appendix of the Tibia, or the inner Ankle. 

+ The Ligament, under which paſs the Tendons of the Tibialis Auticus, and 
Extenſor Longus Digitorum Peaks. 


I LZOUO >> 


F 16. II. 


The Os Jugale. 

The Maſtoide Proceſs bared. 

Part of the lower Jaw laid bare. 

The intcrnal Jugular Vein. 

The Clavicle. 

The Spine of the Scapula, 
The Sternum. 

The Proceſſus Coracozdes, 

The upper Part of the Os Humeri laid bare. 
The outer Protuberance of the Humerus bared. 
M Part of the Ulaa. 

m The Olecranum. 2 

# The lower Extremity of the Lina. 

o The Head of the Radzrs. 

N The Nerve, and 

P The Sulcus, as in the preceding Figure. 
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ExPLANATION of the TABLEs. 


Q The Spine of the Os Ilium. 

R The great Trochanter. 

S The Os Sacrum. 

'T The obtuſe Proceſs of the I/thinm. 

V The Trunk of the crural Nerve. 

X The Patella. ; 

Y The upper Part of the Tibia bared. 

The Blood Veſſels paſſing between the Bones. 
Z. The outer Ankle. 

* Theinner Ankle, 
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Tin VL 
n the Side View of the Body partly denuded, and of the 
Skeleton. 
F1e. I. II. 
A The Os Fronts. 
B The Bregma. 
C The Os Temporale. 
D The Os Occipitis. 
E Proteſſus Manimillaris. 
F Proceſſus Styloides. 
G Meatus Audlitorius. 


I Maxilla Superior. 


aa The ſemicircular Aſperity of the Os Bregmatis, from which the temporal 
Muſcle ariſes. 


Fi IL 


H Os Jugale. 

K Os Naſ. 

L Part of the Sphenoidal Bone. 

M The lower Jaw-bone. 

The Union of the Sagittal and Coronal Sutures. 

c The Riſe of the Occipital Muſcle. 

e The Proceſſus Corone. 

The Proceſſus Condyloides. 

N The Bodies of the Yertebre Colli. 

r, 2, &c. 9. Their Spinal Proceſſes, with thoſe of the two uppermoſt of the 
Back. 

O The Clavicula. 

P The Scapula. 

5 The Acromium. 

g The Proceſſus n 

Q The Sternum. 

R The Humerus. 

r The Sulcas, in which runs the Tendon of one Head of the Biceps, 

Ihe outer Protuberance of the Humerus, 

The inner Protuberance. 4 

S The Raams. 

T The Lua. 

V The Bones of the Carpus. 

W The Metacarpus. 

X The Bones of the Thumb. 


Y of the Fingers. 
I i The 
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r, 2, 3, Sc. The twelve Ribs. 
þ The Bodies of the Fertebræ Lumborum. 
c, c, c. Their Spinal Proceſſes. 
The Spine of the Os Ilium. 
The O Pubs. 
The Os Iſebium. 
The Os Sacrum. 
Os Coccygis. 
The Head of the Os Femoris. 
The great Trochanter. 
The Thigh Bone. 
The Linea Aſpera. 
The lower Appendix, with its two Heads, from which the Gafterocnemins 
and Holeus ariſe. 
The Patella. 
The Tibia. 
The Fibula. | 
The lower Appendix of the Tibia, or the inner Ankle. 
The lower Append:x of the Fabula, or the outward Ankle. 
The Os Caldcis. 
The Aſtragalus. 
The Os Naviculare. 
Z, O The Offa Cunerformia. 
p The Os Cuboides. 


Q Metatarſi. 
R The Bones of the Toes. 
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F 16. III. IV. 


L Part of the Sphenoidal Bone. 
d The Meatus Auditorius. 
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Tas. VII. 
Sheres the back View of the Body of a Man. 
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Tas. VIII. 


The ſame Body with ſome of the external Muſcles taken off. 


The Riſe of the Ligamentum Colli from the Os Occipitis, 
The lower Jaw-bone partly bared. 

The Clavicula. 

The Acromium. 

The Scapula. 

O The Olecranon. 

P The outer, and 

Q The inner Protuberance of the Os Humeri. 


The Spine of the Os Ilium. 
g The Ligament between the obtuſe Proceſs of the Iſebium and the Os Sacrum. 


H The great Trochanter. 

hb The obtuſe Proceſs of the Iſebium. 

Part of the Os [thmm laid bare. 

The Trunk of the Crural Nerve. 

The inner Head of the lower Appendix of the Thigh Bone. 
mn The Head of the Tibia. 

The outer Ankle. 
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| Tas. IX. 
Repreſents the ſame Body, with more of the Muſcles removed. 
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The Riſe of the Ligamentum Colli from the Occipur. 
The Clavicula. 


The Acromium. 

The Scapula. i 

The Olecranon. 

P The outer, and 

Q The inner Protuberance of the Humerus. 

R The Ligament between the Radius and Uhia. 
The Spine of the Os Ilium. 

h The acute Proceſs of the //chinm. 

L The obtuſe Proceſs of the ſame Bone. 

g£ The Os Sacrum. 

o The Os Coccygis. 

The Head of the Os Femoris cover'd with the 1 Latum. 


k The great Trochanter. 
© The Crural Artery. 
I The Tibia. 

m The Hbula. 

# The Calcaneus. 
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ExeLAaNATION of the TaBLEs. 


TAI. X. 


The back View of the Skeleton of a Man. 


Ma Bregmatis. 
Os Temporale. 
Os Occipitis. 
The Maſtoide Proceſs. 
The Meatus Auditorius. 
Os Jugale. 
The lower Jaw-bone. 
The ſeven Yertebre of the Neck. 
The Clavicula. 
The Scapula. 
The Acromium. 
The Humerus. 
Its Head. 
The inner Protuberance. 
The outer. 
The Radzus. 
The Lina. 
The Olecranon. 
The Bones of the Carpus. 
of the Metacarpus. 
of the Thumb. 
of the Fingers. 
I, 2, 3, Sc. The twelve Ribs. 
c,c,c,c,c. The Vertebræ of the Loins. 
5 The Os Sacrum. 
The Os Coccygis. ; 
a The Riſe of the Glutæus Minimus from the Os Ilium. 
a Its Spine. 
n The obtuſe Proceſs of the 1/chmm. 
m The Os Femorss. 
The great Trochanter, 
o The leſſer. 
pg The two Heads of its lower Appendix. 
g The Patella. 
The Tibia. 
The Fibula. 
The inner, 
v The outer Ankle. 
W The Os Calcis. 
P The Os Cuboides. 
Q The Bones of the Metatarſus. 
R of the Toes. 
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Tas. XI. XII. XIII. 


Theſe Figures are chiefly deſjen'd for the Uſe of Painters and 
Statuaries. The Outlines are copied from ſome of the greateſt 
Maſters, and the Muſcles are laid in from the Life. 
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TAB. XIII. 


4 Spine Worlebrarum 
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ExPLANATION of the TaBLEs. 


'L A'®.--ATY; 


1 Ohews the internal Surface of the Muſculus Obliquus De- 
ſcendens, when diſſected and diſplay d. 


5, 6, 7, 8,9, 10, 11, 12. Its Originations cut from the fifth, ſixth, ſeventh, 
eighth, ninth, tenth, eleventh, and twelfth Rib: The ſuperiour three or four 
Digitations being taken from between the like Endings of the Serratus Major 
Amnticas, 

AA lts broad membranous Tendon, which terminated in the Linea Alba, 
Spine of the Os Ilium, and fore part of the Os Pubs. 

BB Part of the Tendon of the Aſcendens, that cleaves inſeparably to that of 
the Deſcendens. | 

C A Fiflure, commonly call'd a Perforation, in the Tendon of the Deſcendens, 
in which the Spermatick Veſſels paſs to the Scrotum. 

c The lower Margin of the Tendon of the Deſcendeus, call'd by ſome the Li- 
gamentum Pubis, cut from the Spine of the Os Ilium and Os Pubis, turn'd in towards 
the Cavity of the Abdomen, as here expreſs d. See Tab. xv. LL. 

DD That part of this Muſcle, which is fix d to the Spine of the Os [hum, and 
is employ'd in turning the Trunk of the Body to the contrary Side. 

B The Blood Veſlels of its lower Part. 
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ExPLANATION of the TaBLEs. 


Tai V. 


2 The Muſculus Obliquus Aſcendens, with the Rectus and part of 
the Tendon of the Deſcendens, together with the Teſtis of the Left 
Side diſſected and diſplay'd; to ſhew not only the Progreſs and Uni- 
on of the Tendons of the two oblique Muſcles, over that of the Rectus, 
but the Artifice of Nature in tranſmitting the Spermatick Veſſels 
from the Cavity of the Abdomen to the Teſtes, whereby the con- 
ſtant falling down of the ſmall Guts into the Inguina and Scrotum 
7s prevented. 


AB The tendinous part of the A/cendens, that ſprings from the Spine of the 
Os Ilium backwards. 

BB Its fleſhy Part, which ariſes from the anteriour Part of the Spine of the 
Ilium. 

abc That part of the Aſcendens that is fix d to the her Margin of the infe- 
riour Rib, and is employed in bringing the Trunk of the Body towards the back 
part of the Os [hmm of the ſame Side, in which Action it is aſſiſted by the Obl:quns 
Deſcendens on the contrary Side, as before noted. 

CD A part of the Aſcendens, that lies between the eleventh and twelfth Ribs. 

| DD The Tendon of the Aſcendens paſſing over the Ref#us, where it was fairly 
ſeparated, as here expreſs'd, from that of the Deſcendens. 

EE Part of the Tendon of the Deſcendens turn'd up, after the fleſhy part of 
that Muſcle was cut off, to ſhew where it adheres inſeparably to the ſubjacent Ten- 
don of the Aſcendens, as they both march together over the Recfus GG, to the 
Linea Alba. 

F Part of the 7ranſver/al:s. 

H. The Navel. 

IKL A Portion of the Tendon of the Obliguus Deſcendens. 

I That part of it which adher'd to the fore part of the Spine of the Os Thum. 

ddff Thoſe Parts of this Tendon which were here divided from each other. 

KK That part of it which makes the Hunulus, or Fiſſure, by which the Sper- 
matick Veſſels paſs to the Teftes. 

LL Its internal Margin, commonly call'd the Ligament of the Pubes, which, 
being as it were turn'd in towards the Cavity of the Abdomen, does by that means 
prevent any Ruptures or Extruſions of the Guts in that part, that is between the Os 
Pubis and Spine of the Os Ilium, and upper part of the Thigh. 

MN Part of the Peritoneum, which deſcends with the Spermatick Veſſels into 
the Scrotum, and makes what is call'd the Tunica Vagimabs. 

OP The Muſculus Cremaſter, which in this Subject was double at its Origine. 
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ExPLANATION of the TaBLEs. 


e The Vaſa Præparantia. 

R The Vas Deferens cut off. 0 

S The Teſticle, as it appear'd in the Tunica Jaginalis. 

It appears by this Figure how the Spermatick Veſſels paſs between the two oblique 
Muſcles in their way to the Tees. For the Perforations in theſe two oblique Muſcles, 
not correſponding to each other, neceſſarily prevent the Inteſtines from paſſing the 
ſame way.with the Spermatick Veſſels; which, had the Orifices in theſe Muſcles been 
oppoſite to each other, muſt have happened, as we ſee it does, when that Diſtemper, 
which we call a Rupture, attends theſe Parts; in which caſe it is very obvious, that 
the Annulus, or Perforation of the De/cendens, here expteſs d at K K, being enlarg'd 
or ſplit up according to the length of the Fibres of the Tendon, becomes oppoſite 
to that of the Aſcendens at O. Hence the ſmall Guts neceſſarily paſs into the Scro- 
tum in an erect Poſture, unleſs prevented by a Compreſs, or Truſs, artificially made 
and applied to the Part; and we are aflur'd from Experience, that, when this Re- 
medy is us d in young Perſons, or where the Malady is recent, it's often cur'd. 
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ExPLANAT ION of the TABLES. 


r 
4 The internal Surface of the Rectus Abdominis of the Left Side. 


AB Tho' on the inſide there appear'd but one tendinous Interſection at A, and 
half an one at B, in this Subject, yet the external Surface of this Muſcle had three 
compleat tendinous Interſections. The Number and Situation of theſe Interſections 
vary in different Subjects, and in ſome this Muſcle has been found without any. 

CD The Epigaſtrick, C, and Mammary Veins and Arteries, D, (as they are 
call'd) but are no more than the common Blood Veſſels of this Muſcle, and the 
ſubjacent Parts. 

E The Tepdon of the lower end of this Muſcle, which is implanted on the 


Os Pubis. 


The internal Surface of the Tranſyerſalis Abdominis of the 
| Left Side. 


ABCDD Its tendinous Origine, that ſprings from the /ertebre of the Loins, A. 
Its fleſhy Beginning from the Spine of the Os Ilium, B. That part of it which 
adher'd to-the lower Margin of the Tendon of the De/cendens, commonly call'd 
the Ligamentum Pubis, is expreſs d at C, and that freed from the cartilaginous End- 
ings of the Ribs at DD. 

E E Its broad membranous Tendon, which adheres to the Peritonæum, as indeed 
does the whole Muſcle, except that part of it between A BD. 

F Shews where the Spermatick Veſſels pals it. 
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ExPLANATION of the TABLES. 


Tas. XVII. 


6 The Cremaſter Muſcle, as I have found it expanded at its Termination on the 
Tunica Vagimatss, incloſing the Teſtis in a robuſt Subject. 

A The Corpus Varicoſum of the Vaſa Præparantia. 

B Part of the Jas Deferens, incloſed in the ſame Membrane with the Vaſa 
Preparantia. 

C The Teticle incloſed in the Tunica Vagmaiis. 

D The Epididymis, as it appears under the Tunica Vaginalis. 

7 A The external Surface of the Accelerator Urine * the Bulb of the 
Corpus Cavernoſim Urethre. 

a Its two Productions inſerted into the Sides of the Corpora Cavernoſa Penis. 

8 BB The Erefores Penis, cut off from their fleſhy Originations at the Ichion, 
and left at their Inſertions, at the beginning of the Corpora Cavernoſa Penis, bb. 

9 CC The Tranſverſales Penis, as they appear'd in this Subject. 

D Part of the Sphinfer Ani. 

EE The Arteries that convey Blood to the Corpora Cavernoſa Penis, FF, Be” 
to the Corpus Cavernoſum Urethre, G. 
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132 ExPLANATION of the TABLES. 


Tas. XVIII. 


10. 10 The Erectores Clitoridis freed from their Originations, and left at their 
Inſertions into the Beginnings of the cavernous Bodies of the Clitoris. 

11 Part of the Sphinter Vagine freed from the Vagina, and left at its mem- 
branous Connexion to the CIitoris. 


AA The Crura of the Cloris. 

aa Thoſe parts of its cavernous Bodies that were cut from the Ha Pubis. 

B The Body of the Cloris, with its Nerves and Blood Veſſels. 

C Part of the Nymphe. - 

12 The Detruſor Urme, as it appears in a Bladder I have now by me; but in 
other Subjects you mult not expect to find theſe Fibres ſo conſpicuous as here re- 
preſented. 

13 Sphitter Veſice. 

A The Urachws. 

BB Part of the Ureters, near their Inſertions into the Bladder. 
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ExPLANATION of the T aBLEs. 


'T-an. III. 


A The Anus. 
14 The Sphintter Ani. 
B Part of the Rectum pinn'd out. 


15 The Levator Ani freed from its Origination, and left at its Inſertion, 
pinn'd out. 


C The Corpora Cavernoſa Penis. 

DD The Glandule Mucoſæ. 

z EE Acceleratores Urme. 

88 The Origination of the Erefores cut from the Ou I/chia. 
FF Their Inſertion. 


G Corpus Cavernoſum Urethre. 
99 Tranſverſales Penis. 
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ExPLANATION of the TaBLEs. 


Tak ix, 


AA The Sphinfer Ani encompaſſing the Aus. 

aa The internal Membrane of the Anus. 

BB The Levator Ani freed from its Origination, and left at its Inſertion, here 
pinn'd out. 

CC The Membrana Adipoſa, (which is continued from the Peritoneum) freed 
from the Rectum, and diſplay'd. 

D The Body of the Rectum, with Muſcular Fibres paſſing according to its 
Length. | 

EE The circular Fibres, lying under the Longitudinal, which are here rais'd 
and turn'd off. 

F The internal Membrane of the Rectum pinn'd out. This internal Mem- 
brane, being much larger than the Maſcular Incloſure, is ſeen full of Folds, on 
dividing the Gut according to its Length; ſometimes tis ſo much relax d, as to ſlip 
out at the Anus, which Cale is called Procidentia Ani. 

16 The Occipitalis. 

17 The internal Surface of the Frontalis, of the Left Side. 

A The two tendinous Parts, which are continued to each other, on the upper 
part of the Cranmm. 

4 That part of the Frontal Muſcle which ariſes from the lower part of the 
Bone of the Noſe. 

4 That part of the Frontal Muſcle call d Corrugator. 

cc A Branch of an Artery that paſſes a Perforation in the Scull, a little above 
the Orbit, and diſtributes its Capillary Branches, as here expreſs d, on the inter- 


nal Surface of this Muſcle. 


4 Two Branches of the Nerve, which accompanies the Artery. 
27 Part of the Muſtulus Or bicularis Palpebrarum. 
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ExeLaNaTiON of the TaBLEs. 


1A. XXX 


Since cutting off the Muſcles of the Face, and then diſplaying them, (as 
¶ have done thoſe of moſt other Parts) would produce a Figure of 
them by no means inſtructive; I ſhall therefore repreſent them in the 
two following Tables in ſitu, in which theſe Muſcles are expreſt d 
much larger than thoſe in the whole Figures. 


18 18 The Quadratus Gene, as much as can be ſeen in one View. 


19 
20 


That part of it that is over the Buccinator. 
The Zygomaticus, the lower part of which lies under part of the Quadratus. 
Another part of the Quadratus, on the Elevator Labrorum. 
The Depreſſor Labiorum. 
The Orbicularis Labiorum. 
The Elevator Labii Fuperioris. 
The Depreſſor Labii Inferioris. 
The Muſculus Frontalis. 
The Orbicularis P alpebrarum. 
The Temporalis. 
The Elevator Auriculæ. 
The Occipnalss. 
The Os Jugale. 


G, g The Elevator Ale Naſi. 


H 


The Parotide Gland. 


I The Dudus Salrvalis under the Dwuadratu. 


K 
L 
M 
N 
O 
P 


Part of the Splenins. 

The Delltoides. 

Part of the Gemellus. 

Part of the Brachiens Internus. 
Biceps Cubitr. 

Part of the Serratus Major Anticus. 


Q Part of the Ohliquus Deſcendens. 

& The Extremity of the Clavicula, next 

The Acromium Scapule. 

The reſt of the Parts that appear under the Quadratus on the Neck and Breaſt, 


may be known by the following Figure. 


Tas. 
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ExPLANATION of the TaBLEs. 


Tas. XXII. 


19 The Buccmator. 

20 The Zygomaticus. 

21 The Elevator Labiorum. 

2: The Depreſſor Labiorum. 

23 The Orbicularis Labiorum. 

24. 24 The Elevator Labii FSuperioris Proprius. 

25 The Depreſſor Labii Inferioris Proprius. 

A Part of the Os Jugale. 

B The Temporal Artery. 

CC The Parotide Salival Gland. 

D Its Duclus Salwalis paſſing on the Muſculus Maſſeter, and through the Buc- 
rmator, into the Mouth. | 

E Part of the lower Jaw-Bone bared. 

0,0,0,0,0, A Branch of the Carotide Artery, which conſtantly paſſes this way 
to the Muſcles of the Lips and Parts adjacent. 

N A Branch of the external Jugular Vein. 

F An Appearance of the ſame Vein, before it paſſes the Body of the inferiour 
Maxillary Gland. 

g The Maxillary Salival Gland. 

G The Clavicula bared. 

H The Acromium Scapule, where it is joyn'd to the Clavicula. 

5 A Trunk of the Nerves, that compoſe the Axillary Nerve. 

I The Os Peforss, or Sternum. 

Some Remains of the external Jugular Vein on the Maſtoide Muſcle. 

* 22 Part of the Serratus Major Anticus, which appears, as here expreſs'd, 


above the Clavicula, in an Interſtice made by the Scalenus forwards, the Levator 
Srapulæ above, and the Cucullaris. 


NM B. The reſt of the Figures, or Numbers, may be explain d by the general 


ladex of the Muſcles. 
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19. Bucanator . 23. Orbucularts Labtorum. | 
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EXPLANATION of the TABLES. 137 


Tab III. 


The Parts here repreſented, being ſufficiently deſcribed in the References 
at the bottom of the Plate, need no other Explication, except 


101 101 The lowermoſt of which denotes one of the Iutertranſberſales, which 
were diſcover'd by the Author, after his Hyllabus and moſt of the Plates were finiſh- 
ed, for which reaſon thoſe Muſcles could not be inſerted under a diſtin Number. 
Vid. Tab. xiv. The uppermoſt ſhews the thicker and ſhorter Production of the 
Tranſverſalis, which is inſerted near the Maſtoide Proceſs. But the ſlenderer and 
longer Production of this Muſcle is inſerted beſide 


102 Part of the Longiſſimus Dorſi, by others call'd Par tertium Falloppr. 
Vid. Tab. xLv; 


Nn Tas, 
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TAK AXTY: 


This Table Iikewiſe needs no other Explication, than what ts en- 
graven on the bottom of the Plate, except 


a The Nerve and Blood Veſſels paſſing into the lower Jaw. 
e The Ligament connecting the cartilaginous Appendix of the Os Hyordes to 


the Styloidal Proceſs. 
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ExPLANATION of the TaBLts. 


Tas. XXV. 


The Muſcles of the Eye-lid and Eye, the Ala Nafi & Auricula, 
as big as the Life. 


F 16. I. | 
The Muſches of the Palpebri, and right Eye it ſelf, diſſected and diſplay'd. 


a The inner Canthus. 

27 27 The Orbicularis Palpebræ. 
28 The Aperiens Palpebram Redtus. 
29 The Obliquus Superior, with 

d Its Trochlea. 

30 The Obliguus Inferior, 

31 The Elevator. 

32 The Depreſſor. 

33 The Aaduclor. 

34 The Abduftor Ocul:. 


F 16. II. 


The back part of the Muſcles of the Left Eye diſſected and diſplay d. 


N. B. The Names of each Muſcle being graved on the * I ſhall 
only add here. 

a The Trochlea. 

4 Part of the Optick Nerve cut off. 

e The Terminations of the two Tendons of the oblique Muſcles on the Scle- 


* orig. 


FIG. III. IV. 
The Muſcles of the Eye diſſecked, and ſo diſpord, as to ſhew the natural Poſition of 
each Muſcle m the Left Eye, 


N. B. The Muſcles are explain'd by the preceding Figure, or the general lala 


aa The Optick Nerve. 
bþ A Portion of the external Margin of the upper part of the Bone of the Or- 


bit, to which the Trochlea is fix d. 
c Part of the external Margin of the lower part of the Bone of the Orbit, 


whence the Obl:guus Inferior ariſes. 

4 The Tendon of the Ohliquus Superior paſſing through the T7ochlea, the other 
part of its Tendon is here expreſs d, marching under that of the Elevator to its 
Termination on the Sclerotis, near the Inſertion of the Obliquus Inferior, as ex- 


preſs d in Fig. U. and 111. at e. 
Fis. 
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ExeLANATION of the TaBLEs. 


Fic. V. VL. 


35 The Elevator Ale Naſi. 

36 The Dilatator Ale Naſi & Elevator Labii Superioris. 

37 The Conſtrictor Ale Naſs. 

NM. B. In Fig. v. is expreſs'd 

17 Part of the Frontal. 

27 The Orbicularis, part of that of the Left Side at the great Angle being 
raiſed, to ſhew 

þ The internal and fleſhy Production of the Muſculus Frontalis. 

@ The external Production of the Frontal Muſcle, ſpringing from the Bones 
of the Noſe, which is very viſible in ſome Perſons when in Paſſion. 


F 16, VII. 


The Left Ear, with its Muſcles, as I have moſt commonly found them, they varying 
in their Figure in different Subjetts. 
38 Anollens Auriculam. 
39 Retrahens Auriculam. 
AA That part of the Ear called Helix. 
B Anthelix. 
C Tragns. 
D Aumuragus. 
E Lobus Auris. 


Tas. 


ExPLANATION of the TABLEs. 


TIA VI 


FI d. I. 


Part of the Right Os Temporale, Sc. containing the Organs of Hear- 
ing of the Right Side, as big as the Life. 


A The external convex Surface. 

B Part of the Os Hincipitis. : 
C The Proceſſus Maſtoides. 

D Part of the Os Jugale cut off. 


E The Proceſſus Styloides. 

F Part of the Os Temporum, behind which the Carotide Any paſles to the 
Brain. 

G Part of the Os Sphenozdes. 

H An acute Proceſs of the laſt mention'd Bone, at the Root of which oh 
Muſcles of the LDvula ſpring. 

I A Probe inſerted into a Perforation, between the Os Sphenordes and Os Tem- 


forum, by which the Ductus a Palato paſſes into the Tympanum, as expreſs'd Fig. 1. 
K The fixth Foramen of the Os Sphenoides, near the Root of the Proceſſus 
Prerygordes, by which the fifth pair of Nerves pals. 


a The upper part of the Paſſage from the outward Ear to the Membrana Tym- 


pant. 

b The breaking off of the Bone, which makes the lower part of the Paſlage. 

40 The Muſculus Externus Auris. Vid. Fig. iv. 

c The Proceſs of the Malleus, on the Membrana Jympani. 

d The Membrana Tympani, commonly call'd the Drum of the Ear. 

e The Sinus of the Os Temporum, for the Articulation of the Proceſſus Condy- 
loides of the lower Jaw. 

The Suture or Conjunction of the Os Sphenoides with the Os Temporum. 

22 The Edges of the laſt named Bones ſaw'd off. 

h The Suture between the Os Temporale and Hincipitis. 

A Sulcus in the Os Temporum, whence the Digaſtrick Muſcle of the lower 
Jaw ſprings. 


F 16. II. 


The mternal Surface of the ſame Bones, with the Organs of Hearmg, repreſented in 
the preceding Figure. 


AA The inſide of the lower part of the Os Sicipites, next the Brain. 
aa The Furrows cauſed by the Blood Veſſels of the Dura Mater. 
B Part of the Os Occipitis. 
bb The Sutura Squameſa of the Os Temporum with the Simciput and Occiput. 
CCC Ibe Surface of the Os Temporum next the Brain. 
O o D Part 
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I; D Part of the Os Sphenoides. 

4 E Part of the Os Jugale. 

! * F The Os Petroſum. 

bi; I The Probe in the Ductus a Palato ad Aurem. 

ith c The Edge of the Os Sphenozdes. 

| e The external ſemicircular Canal laid open. 

41? F The internal ſpongious part of the Bone. 

417 g The Foramen expreſs d at K in the preceding Figure. 

| | The remaining Parts of this Figure are explain d in the References to Fig ui. 
= . 

| Fre. III. 

| Part of the preceding Figure at f, G, H, 41, 42, magnifyd. 

43 a The Ligamentum Vagimale of the Muſculus Internus Auris, lit open and 
4 {4 turn'd down, to ſhew the incloſed Muſcle. 

t 17 42 The Internus Auris. 

107 The Proceſs of the Os Petraſum, on which the Tendon of the laſt named 
1 Muſcle paſſes. 

$199 C The Tendon of the ſaid Muſcle deſcending to its Inſertion on the Malleus. 
| | B Part of the Handle of the Malleus. 

ar G The Head of the Malleus. 

| | : H The Incus. | 

{it I Its long Proceſs, which is articulated with the Szapes, by the Mediation of 
\ f EK The 0s Orbiculare. 

fi M Part of the Hapes, as it appears in ſitu. 

if L The Tendon of the Muſculus Stapedis. 

| q N The external ſemicircular Duct opened. 

100 FI c. IV. 

1 GE, . 

i The four little Bones of the right Ear taken out with their Muſcles. 

i A The Srapes. | | 

| \ B Part of the Handle of the Malleus. 

F f C The Tendon of the Muſtulus Internus. 

bt H The Head of the Malleus. 

ill I The long Proceſs of the Iucus. 

i is K The Os Orbiculare. 

A L The ſhort thick Proceſs of the Iucus. 
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F d. V. VI. VII. 


The Malleus, Incus, and Stapes, as big as the Life, and magniſy d. 


A The Baſis Stapedis. 

a The Membrane in the hollow of the Hapęs. 

The Sinus on the Head of the Hapes, which receives the Os Orbiculare. 
C The Huus of the Iucus, which receives the Malleus. 

D That part of the Malleus, which is receiv'd by the Iucus. 

B The Handle of the Malleus. 


E That part of the Malleus, where the Tendon of the Muſculus Internus is ins 
ſerted. 


F A Proceſs of the Malleus, where it begins to adhere to the Membrana Tym- 
pant. 

G A lender long Proceſs of the Malleus, to which the Tendon of the Muſ- 
culus Obliquus is faſtened. 

H The Head of the Malleus. 

The long Proceſs of the Iucus, at the Extremity of which is 

K The Os Orbiculare, which is receiv'd in the Cavity of the Hapes, at 6. 


Fre. VIII. 


The ſame Organs of the Left Ear magnify d in the ſame Poſition, as in Fig. m, the 
Letters of Reference to both being the ſame, except that 


N Shews a Branch of the Auditory Nerve, in this Figure. 


Tas. 
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TAB. XXVII. 
FI d. I. 


The upper Surface of the Os Hyoides, when freed from its Muſcles. 


A The fore Bone, called the Baſis of the Os Hyoides. 

BB The two Extremities called Cornua, one of which in this Subject happen'd 
to be bent, as appears in the Figure. 

CC Two cartilaginous Apperidices, from which 

DD Two Ligaments are continued to the Extremities of the Styloidal Proceſſes. 

E Part of the Styloidal Proceſs of the Right Side. 


| F Id. II. 
The internal Surface of the ſame Os Hyoides. 


Fd. III. IV. 


The imernal and external Surfaces of the Os Hyoides from another Body. 
The two other Figures repreſent the Os Hyoides taken out with its Muſcles. 
A The fore Bone, or Baſis of the Os Hyoides. 
B Its right Cornu. 
44. 44 Par Hernobyoideum. 
45. 45 Par Coracobyoideum. 
47. 47 The upper Figure ſhews the external Surface of the Mylohyordens, the 
lower the internal Surface. 
46 The Hylohyoideus. 
+ Its Perforation, by which paſſes the middle Tendon of the Mu/culus Diga- 


firicus of the lower Jaw. 


48 Par Gemobyoideum. 


Tas. 
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Tas XVIII. 
Fre, I. 


The Tongue, with its Muſcles cut from their Originations, and 
left at their Inſertions into the Body of the Tongue. 


49 The Geniogloſſus. 

a The Origination of it, cut from the internal part of the Jaw-bone. 

5o The Ceratogloſſus. bb The Originations of theſe Muſcles cut from the 
Cornua of the Os Hyordes. 

51 The Hylogloſſus. 

52 The Baſiogloſſus. 


A The Tip of the Tongue pinn'd out. 
B Part of its Corpus Yilloſum, as it appear'd on its Sides in this Poſition. 


CC The Baſis, or Root of the Tongue. 
D The Membrane, that is continued from the Tongue on the Epyglortis, with 


its Salival Miliary Glands E, as they appear'd on its internal Surface, Theſe 
Glands are very conſpicuous in Oxen : You may ſee them on the Epiglottis of a dry'd 
Neat's Tongue, as its call'd, on which, I muſt confeſs, I firſt obſerv'd them, and 
afterwards diſcover'd them in human Bodies. When the Exeretory Ducts of 
theſe (E) and the neighbouring Glands are obſtructed, the Patient is oblig'd to 
ſwallow the Spittle very often to moiſten theſe Parts; an Inſtance of which I found 
in a Gentleman, that is now my Patient, who has a hard Tumour on the upper 


part of the Scutiformal Cartilage of the Larynx. 


F 16. II. 


The back part of the Muſcles of the Uvula, with the upper part of thoſe of the Fauces, 
when diſſefted. 


FF The Extremities of the Proceſſus Pterygoidei broken off, to ſhew the Pro- 


greſs of the Tendons of the Muſculi Pterygoſtaphylin: (575) over them on each Side. 
G The cartilaginous beginning of the Tube between the Fauces and the Ear, 


cut out, to ſhew its Connexion to the laſt mention'd Muſcle, 55. 

H The hind part of the Upula. | 

I The back part of the Fauces pinn'd up. 

53 Part of the Muſculi Gloſſoftaphylins. 

54 The Sphenoſtaphylms. 

55 The Prerygeſtaphylini. 

K Their Tendons ſeparated from the Os Palati. 

LL The Fibres of that part of the Mu/culus Oeſophagens, which ſprings from 
the laſt mention'd Tendons on each Side, and the Extremities of the Proceſſus 


Prerygoidei. This I formerly call'd Prerygopharyogens ; but finding it fo compli- 
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ExeLAaNnaT1ON of the TABLES. 


cated with the Oe/ophagens, I chooſe to repreſent it under that Title, being willing 
to retrench, as much as poſſible, the number of the Muſcles, eſpecially ſuch as are 
not fairly to be ſeparated from each other. 

MM Another part of the Mu/culus Oeſophagens, which ſprings from the lower 
Jaw-bone. 

NN A third Series of Fibres of the Oe/ophagens, ſpringing from the Lula, 
and ending in the Sides of the Faucet and Scutiformal Cartilage. Lid. Tab. xx1x. 
Fig. 1. and 11. N. N. 

OO A fourth part of the Oe/aphagens, that ariſes from a Cartilaginous Ap- 
pendix of the Os Hyoides. Lid. Fig. m. O, and Tab. xx1x. Fig. 1. 

PP Another part of the Oeſophagæus, that comes from the Sides of the Scuti- 
formal Cartilage, expreſs'd at P, Fig. 11. 


FI d. III. 


The back part of the Muſcles of the Fauces, connected to the Os Hyoides and Larynx. 


C The Cartilaginous Rings of the Larynx. 

D Its back part, which is membranous, to give way for the Dilatation of the 
Oefophagus in ſwallowitg. 

LLL Thar part of the Oe/ophagens, that ſprings from the Proceſſus Prery- 
goidei, the Tendons of the Muſculi Pterygoſtaphylini, and the Os Occipues, and 
has a different Order of Fibres from its external ones expreſs d at I, which are con- 
need to the middle of the anteriour Appendix of the Os Occipitis. 

MM Thoſe parts of the Oeſapbhagæus, that ariſe from the lower Jaw. 

NN Its Fibres, that ſpring from the Root of the Tongue. 

O From the Os Hyozwdes. 

P From the Scutiformal Cartilage. 

Q From the Cartilago Cricoides. 

R The Os Hyoides. r. Its Cartilaginous Appendix. 

S The Cartilago Thyroides. 

T The Proceſſus Styloides. 

VV Tywo Ligaments faſtened to the Extremities of the Proceſſu Sryloides and 
Cartilaginous Appendices of the Os Hyoides on each Side. : 

XX A pair of Muſcles, moſt commonly found ſpringing fleſhy from the 
Proceſſus Styloides, and terminating in the Cartilaginous Appendices of the Os 
Fiyozaes, r. 

56 The Hylopharyngæi, with their Originations from the LO Stylozaes 
and their Inſertions into the Pharynx. 

57. 57. The back part of the Oe/aphagens. 

58. 58. The external Surface of the Vaginalis Gule, as it appears, when di- 


ſtended with Wind. 
59 The 
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59 The Sternothyroideus left at its Implantation into the Cartilago Thyroides, 
60 The Hyothyroideus in Hitu. 
61 The Cricothyroideus in Situ. 


: Fre. IV. 


The Muſcles of the Uvula, clear d and left in their natural Ituation. 

a The Uvula pinn'd up. 

bb The Proceſſus Pterygoideus bard. 

c A Ligament, which is continu'd from the Extremity of an acute Proceſs of 
the Os Sphenordes, d, to the Proceſſus Pterygoideus. 

e The Septum Narmm. 

ff The Cartilaginous Extremities of the Tube, between the Palate and Cavity 
of the Tympanum. | 

g Part of the Muſculus Prerygoideus Internus of the lower Jaw. 

54 The Sphenoftaphylinus. 


55 The Prerygeftaphylmnis. 


Tas, 
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ExPLANATION of the T ABLES. 


Tas XXIX. 


Fis LIL 


The fore Parts of the Muſcles of the Uvula and Fauces diſſected and 
cleared of their Glandulous Membranen. 


FGH The fore Parts of the ſame Organs explain'd in the preceding Table 
at F. G, H. Fig. 1. 

H Fig. 1. The back part of the Upula, here ſeen by its being pinn'd up. 

II The internal Series of fleſhy Fibres of the O:/ophagens Muſcle, that ariſe 
from the Appendix of the Os Occipiis, and decuſſate the external Fibres, expreſs'd 
Fig. n. and 11. of the foregoing Table, at I, I, 57, 57. Theſe Fibres are join'd 
with others ſpringing from the Tendons (T) of the Prerygoſtaphylm, at LL, from 
the lower Jaw, at MM, and Lila, at NN. 

53 The Glaſſoſtaphylinus, with part of the Tongue remaining. 

54 The Sphenoſtaphylinus. 

55 The Prerygoſtaphylimus. 

56 The Hylopharyngæus. | 

57: 57 The Oeſopbagæus. Thoſe Parts of it which decuſſate the Fibres at 
I, L, M, and N, ariſe at O from the Cartilaginous Appendices of the Os Hyoides, 
and its Extremities; at PP, from the Cartilago Thyroides; at Q, from the Cricoides. 

58 Part of the YVaginalis Gule. 

R The internal Membrane of the Cula, which makes the Clottis, ſupported 
on a Pin. 

SS The Amnygaale, or Tonſillæ. 

T Some ſmall Glands left, on taking off the internal Membrane, to ſhew the 
Series of Fibres underneath. | 

VV The Glandulous Body of the Palate, cut from the Os Palati. 


Fe. III. 


. The Gula diſtended with Wind, to ſhew 
58 The YVagmals Gule. 
A Its external Surface, compos'd of Fibres paſſing ſomewhat obliquely, ac- 


cording to its Length. 
BB lts internal circular Fibres. | 
CC The external and internal Fibres raiſed, to ſhew their Decuſſation. 


FI d. IV. 


The Muſculus Vaginalis Gulæ, ending on the Left Orifice of the Stomach. 
A A Its external Fibres. t 
B Its internal Fibres ſtill croſſing the former on the Stomach. 


Tas. 
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Tas. XXX. 


FI. I. 


The fore part of the Larynx, with the Os Hyoides and part of the 
Wind pipe annex d, together with all the common Muſcles of the 
Larynx. 


A The Os Hyozues. 

aa Its Cartilaginous Appendices. 

BB The Extremities of the Cormua of the Os Hyoides. 

CC The Proceſles of the Scutiformal Cartilage. Lid. Fig. ui. 

D The external and fore part of the Cartilago Scutiformis. 

E The Cartilago Cricoides, or Aunularis. 

F The Semicircular Cartilages of the Wind- pipe, which in this Subject (being 
an emaciated morbid Body) was drawn down to the right Side, by means of a 


large Ulcer on that Side of the Lungs, that cauſed the Lobes to adhere to the 
Thorax entirely on that Side. 


G The Membranous Subſtance on the back part of the Wind-pipe, that is 
next the Gula. ; 

59 The Sternothyroidens, cut from its Origination, and left at its Inſertion on 
each Side. 


60 The Hyothyroideus, which on the right Side in this Subject was double, as 
appears in the Figure. 


61 The Cricothyroideus in Situ. In Fig. UI. it is raiſed from the Cricoidal 
Cartilage, and left at the Thyroidal. 


Fe. II. III. IV. V. 


K hew different Views of the Larynx, and its proper Muſcles. 


A, B, C, D, E, E, and G are placed on, or by the ſame Parts, in different Views, 
with Fig. 1. except that G, in Fig. 11. ſhews the external Glandulous Surface of the 
Membrane of the A/pera Arteria next the Gula. 

H The Epiglottis. 

h Its Root, cut from the Baſis of the Tongue, where many ſmall Glands ap- 
pear on it, which are very conſpicuous in the Epiglottis of an Ox. 

I The Tips of the Arytznoidal Cartilages, here bared of that Membrane, 
which on theſe Parts frames the Glottis. 

K Fig. ut, The internal concave Surface of the Thyroidal Cartilage. 


Q q L Fig. 
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L Fig. 11. The lower ſhort Proceſs of this Cartilage, on the Left Side, freed 
from its Connexion to the Cricoidal Cartilage expreſo d at M. 

62 The Cricoarytenoideus Poſticus in Situ, Fig. u. and 11. In Fig. rv. it is 
raiſed from the Cricoidal Cartilage, and pinn'd out. 

63 Criuoarytenoideus Lateralis in Situ, Fig. m. and 1. 

64 Thyroarytenoideus, in Situ, Fig. m1. In Fig. iv. it is cut from its Origination, 
and left at its Inſertion. 

65 The Muſculus Arytenoidens, in Situ, Fig. 1. and 11. rais d and pinn'd out 
in Fig. iv. 

In Fig. v. all the laſt named Muſcles are diſſefted, and left at their Terminations 
on the Arytænoidal Cartilages. 
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EXPLANATION of the T ABLEs. 


| Tas. XXXI. | 
The Muſcles of the lower Jaw, as they appear, when freed from 


the Cranium. 


66 The Inſides of the Temporal Muſcles, where may be ſeen divers fleſhy 
Fibres of them, as they appear, when cut from the Os Frontzs, at a, Hincipitis, at b, 
Sphenozrdes, at c, Temporale, at d, and Os Jugale, at e. 

67 The internal Surface of the Maſſeter. 

68 The Digaſtricus. 

A Its Origination from the Chink by the back part of the Proceſſus Mam- 
miſormis. 

B Its middle Tendon, which is braced down by an annular Ligament faſtened 
to the Os Hyoides. 

C Its Termination, cut from the lower Jaw. 

D Some tendinous Fibres of this Muſcle, cut from the Os Hyoides. 

69 The internal Surfaces of the Prerygoidei Interni. 

70. The Prerygoider Externi, hanging down from 

EE the Condyloidal Proceſſes of the lower Jaw. 

FF The Proceſſus Acutus, or Corone, partly ſeen. 

G The Dentes Molares, which remain'd in this Subject. 

H The Canini. 

I The Inciſores. 

K The lower Lip turned down, to ſhew the Glandulous and Muſcular Texture 
of its inſide. | 

L The Gums of the lower Jaw. 

M The Labial, or Buccal ſmall Salival Glands, as they appear on the Left Side, 
after the internal Membrane of that part is raiſed, The Membrane on the other 
Side here expreſs d remaining on. 

N Branches of the Par Quimum Nervorum, accompanied with Blood Veſſels 
of both kinds, paſſing the Perforations on each Side the lower Jaw, after giving 
Branches to the Teeth. They diſtribute themſelves on the Lips, eſpecially the lower 
Lip, as here expreſs d. 

OO The fore part of the lower Jaw bared. 

25 The inſide of the Depreſſor Lab Inſerioris. 

26 The Elevator Labu Inſerioris in Hitu. 


Tas. 
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TY $2 9 © {| 


71 The Inſide of the Serratus Minor Anticus. 

A Its Origine, cut from the Proceſſus Coracoides of the Scapula. 

BBB Its three fleſhy Digitations, that terminate on the ſecond, third and 
fourth Ribs, in the manner you ſee the Ends of the fleſhy Fibres here expreſs'd, 
cut off, +++. 

72 The Inſide of the Het ratus Major Anticus. 

AC. That part of it, that ſprings from the Baſis Scapule, below its Spine: 
from A to D is that part, that has its Origine above the Spine of the Scapula. 
B The upper part of this Muſcle, which is ſeen between the Cucullaris, Scale- 
ni, Levator Scapule, and Clavicularis, as expreſs'd Tab xxn. at 72. 

EF The Digitations of this Muſcle, cut from the 8th, 7th, 6th, 5th, 4th, and 
3d Ribs. | 

GG That part of it, which terminated on the firſt and ſecond Ribs. 

H Its Atteties, filled with Wax. 
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Tas. XXXIII. 
73 The Subclavins diſſected. 
A The fleſhy Part of it, that ſprings from the Clavicula. 
B Its round Tendon, with part of the Cartilage of the firſt Rib cut off, 
74 The Inſide of the Scalenus Primus. 


A Its fleſhy Origine from the fourth, fifth, and ſixth tranſverſe Proceſſes of the 
Neck. 


B Its Termination, cut from the firſt Rib. 
75,76 The Outſides of the Scalenus Secundus, and Tertius. 


A Their fleſhy Beginnings from the third, fourth, fifth and ſixth tranſverſe 
Proceſſes of the Vertebræ of the Neck. 


B Their common Tendon in this Subject, cut from the firſt Rib. 


Fie. I. 
The Inſide of the Sternum, with the Cartilaginous Endings of the Ribs, freed from 
their Bony Parts. 


AA The Cartilaginous Endings of the two upper Ribs, which are conſtantly 

longer than the two next below them, as here expreſs d. 
BB Two Sinus's, where the Extremities of the Clavicule are articulated, by 

the mediation of two moving Cartilages. 

CC Part of the Par Sternothyroideum. 

DD The Mammary Arteries and Veins. 

EE The Infide of the Os Pectoris, or Sternum. 

F The Cartilago Euſiſormis. 

GG The Cartilaginous Endings of the Ribs, cut from their Bony Parts. 

77 The Muſculus Triangularis, on each Side. 

79 The internal Intercoſtal Muſcles, 


H Part of the Diaphragm. 
Fre. II. 


A Sketch of the internal Surface of two or three of the lower Ribs, near their Arti- 
culations with the Vertebræ of the Back, as big as the Life ; where a Diſpoſition of 
the internal Intercoſtal Muſcles, not commonly taken notice of, is repreſented. 


79, 79 The Intercoſtales Interns. 

AA The tendinous Original of divers Slips of the internal Intercoſtal Muſcles, 
ſpringing from the inferiour Ribs, and aſcending obliquely over the next ſuperiour 
Rib at E, where they become broader and fleſhy, being join'd with fleſhy Slips 
from the ſubjacent intercoſtal Muſcles at C, and terminating in the next Rib 
above at B. 

This Diſpoſition of the internal Intercoſtal Muſcles is continued on all the Ribs, 
on both ſides the Thorax in human Bodies, and not in thoſe Quadrupeds, that I have 
hitherto examin'd. The way of diſcovering this, is by raiſing the Pleura, which 
may eaſily be done by your Fingersy after it is divided from the Mediaſtinum, on 
the Bodies of the Yertebre of the Thorax. 

DD Parts of the external Intercoſtal Muſcles, bared from the Internal. 


R x Tas. 


153 


— — 2 


* — 


w_ . 
— 


— — 


— 
4 


— . , 


— 8 0 
1 


- -_ 
Q * = — — 
— * — * 11 — — - 
pa —_— — — — — ——— TT — m — % y—_— + — *.* 


154 


ExPLANATION of the TABLES. 


TA XXXTV. 


78 The upper Surface of the Diaphragm, next the Thorax. 

A The Right Side. 

B The Left. 

C That part of the Diaphragm, which ariſes from the Cartilago Enſiformis. 

DEF Thoſe Parts, that ariſe from the Yertebre of the Loins. 

GG From the two laſt Ribs. 

HH From the Cartilaginous Endings of the Ribs next the Abdomen; whence 
its fleſhy Fibres paſs, till they become tendinous, II, where they decuſſate each other 
in various Angles, according to their ſeveral Dire&ions, from their different Origi- 
nals at A, B, C, D, E, F, G, H. Nor do they ſeem to terminate here, but each 
tendinous Fibre is continued to its oppoſite fleſhy one, making as it were ſo many 
Digaſtrick Muſcles, in which are two conſiderable Perforations; the one for 

K The Vena Cava, the other for 

L The Gala. 

M A Portion of the Trunk of the Arteria Magna, in the Fiſſure of the two 
Productions of the Diaphragm, where the Vena ſine par: and the Thoracick Duct 


alſo pals. 
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Tas XXXV. 


78 The lower Surface of the Diaphragm, next the Abdomen. 
A, B, C, D, 
E, F, G, 10 Are deſcrib'd in the Explication of the preceding Table. 
I, K, L, 


M The Fiſſure, made by its two Productions, in which paſſes the deſcending 
Trunk of the Arteria Magna, &c. 

NN The Phrenick Veins and Arteries, fill'd with Wax. 

O Some Phrenick Arteries, that ſpring from the Intercoſtal Arteries, 
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Tas XXXVLI 


Divers Views of the external, middle, and internal Compages of the 
Fibres of the Heart. | 


Fe. I. 


The fore part of the Heart, next the Sternum. 
A The inferiour Trink of the Vena Cava. : 
B The Arteria Pulmonalis. 
C, C, C The Vena Pulmonalis, with its Branches tied up. 
D The Arteria Magna. | 


a The Ligamentum Arteriuſum, between the Pulmonick Artery and the Arta. 
The Trunk of the Arteria Coronalis. 


E The right Auricle diſtended, to ſhew the Series of its Muſcular Fibres. 
F The Left Auricle, 


G The oblique deſcending Progreſs of the Muſcular Fibres of the right Ven- 
tricle of the Heart. 


H The oblique aſcending Progreſs of the carnons Fibres of the left Ventricle. 
IT The tendinous Union of both theſe on the Seu of the Heart. 


FIG. II. 


| The back part of the Heart, next the Vertebræ. 
A The lower, or aſcending, Trunk of the Vena Cava. 

aa The circular Fibres appearing on its inſide. 

B A Portion of the upper, or deſcending, Trunk of the Cava. 

5 The Vena Coronaria. 

C The Vena Azygos tied up, where it diſcharges it (elf into the Cava. 
DD The right Auricle, repreſenting the various Diſpoſition of its Fibres, 
E Part of the Root of the left Auricle in Situ. 

G The Muſcular Fibres on the bulbous Trunk of the Vena Pulmonalis. 
EF To of its Ramifications from the Lungs, tied up. 

H The Fibres of the right Ventricle. 

1 Thoſe of the left Ventricle. 2 

KK Their tendinous Union, on the Septum Cordis. 

L The Foramen Ovale, ſomewhat appearing. 
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Fe. III. 


The Series of Fibres, under thoſe repreſented in Fig 1. 
A Part of the Arteria Pulmonalis. 
B A Portion of the Horta. 
C The Fibres of the left, 
D Thoſe of the right Ventricle of the Hearr. 
EE The tendinous Union of the carnous Fibres of both Ventricles. 


FI d. IV. 


The Fibres, as they appear, under thoſe expreſsd in Fig. ii. 
A Part of the Horta. 


B The tendinous Union of the Fibres of both Ventricles. 


FIG. V. 


The Double Spiral Order of the Fibres, at the Cone of the Heart, which may partly 
be ſeen in Fig. 11. 
A Part of the Arteria Pulmonica. 
B The Contortion of the. Fibres, at the Cone of the Heart. 
CD The tendinous Union of both Ventricles. 


FI d. VI. 


A View of the internal & urface of the Cone of the Heart, after a tranſverſe Section. 
The Bottom of the right Ventricle. 


That of the left. | 
The Thickneſs of the Sides of the right Ventricle. 
That of the left. 


E A Thread, ſupporting the tendinous Fibres, that paſs from one Side of the 
left Ventricle to the other. 


F The Trunks of the Coronary Vein and Artery divided. 
G The tendinous Union of both Ventricles. 
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Fas XXXVII. 


F 1 C. I. 
| The right Auricle and Ventricle of the Heart, open'd from the 
Vena Caya. 
A The Body of the Heart, with its Blood Veſſels filled with Wax. 


a Its Cone. 

BB The aſcending Trunk of the Vena Cava opened. 

66 That part of the right Auricle, that is divided from the aſcending Trunk 
of the Cava. 

C The deſcending Trunk of the Cava, alſo open'd and expanded. 

c The Orifices of Veins, that bring Blood from the Auricles, and Trunks of 
Blood Veſſels at the Baſis of the Heart. 

DD The Inſide of the right Auricle. 

4A ſmall Semilunar Valve, as it appears in the lower Trunk of the Vena Cava, 
in this Poſition. See Fig. u. | 

EEE The Sides of the right Ventricle divided. 

F One of the carnous Columns, to which the Tricuſpid Valve is faſten'd. 

Some fleſhy Fibres paſſing from the ifſide of the Ventricle to the Tricuſpid 
Valve. 

GG The Tricuſpid Valve, as it appear'd in this Poſition. 

H A Valve pinn'd up, at the Orifice of the Coronary Vein. 

II A bended Probe, paſſing through the Foramen Ovale, K, into the Vena 
 Pulmonalis, L, which remain d open in this Subject, who died conſumptive about 
30 Years of Age. 

MM A Black Lead Pencil, ſupporting the Tricuſpid Valve, and paſſing out at 


the right Branch of the Arteria Pulmonalis, N. 

O The left Branch of the Arteria Pulmonalis. 

P Divers carnous Fibres, which ariſing from the Septum Cordis, pals to the 
oppoſite Side of the right Ventricle, and draw it cloſe to the Septum, when the 


Heart is in Syſtole. 
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F 16. II. 


Portion of the lauer Trunk of the Vena Cava, diſſected and diſplayd, with the 
Parts annex d, to ſhew the Valve expreſs dat d, Fig. 1. 


AA The Trunk of the Jena Cava, cut off immediately above the Liver, at 
its paſſing the Perforation of the e | 

B A Portion of the Diaphragm. 
| C, C Two Pins, with Threads paſſed through the Edge of the Semilunar Valve, 
| as I call it from its * in this and moſt other Subjects, to ſhew the Extent of 
| this Valve. 
| EE Part 
N 
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EE Part of the Cava cut from the Baſis of the Heart. 
D The Yeſtigzmm of the Foramen Ovale, which in this Subject, tho' very 
young, was cloſed. 


F C. III. 


Shews the ſame Value, expreſid in the two former Figures, at d, and CC, as I found 
it in the Vena Cava of a Man near 80 Years of Mee, in whom I firſt abate it, 
done from a dried Preparation, which I have now by me. 

AA The Trunk of the Jena Cava, cut off immediately above 

BB The Diaphragm. 

CC The Valve, which in this Subject appears, as here expreſs'd, full of Per- 
forations of various Sizes and Figures. 

D A lucid Membrane not perforated, in the place of the Foramen Ovale. 

EE The Trunk of the Vena Pulmonalis open'd and expanded. 

a The Orifice of a large Vein, that empties it ſelf into the ena Cava, near 
the right Auricle. 

5 The Branches of Arteries, from whence the Blood is received, that is diſ- 
charg'd by the Vein laſt mention'd, 
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ExPLANATION of the TABLES. 


FI d. I. 


The ſame Heart, repreſented at Fig. I. in the preceding Table, with 
the right V entricle open d from the Arteria Pulmonalis, both being 
here pinn d out and diſplay'd, as big as the Life. 


A The external Surface of the Heart, near its Cone, with its Blood Veſſels 
(a a a) hll'd with Wax. 

BB The Sides of the right Ventricle, divided and pinn'd out, to ſhew its in- 
ternal Surface, leading into the Arteria Pulmonalis. | 

CC The Trunk of the Pulmonick Artery open'd, and in like manner ex- 
panded. | 

D, E Its right, and left Branches, alſo open'd and cut off at their Entrance 
into the Lungs. 

ccc The three Semilunar Valves, one of which is ſupported with a Probe. 

d A large fleſhy Column, ariſing from the oppoſite Side of the right Ventri- 
cle, here ſupported on the Head of a large Pin, f, to ſhew its Tendons paſſing to 
the lower Margin, and ſides of the Tricuſpid Valve, e. 

By means of the ſeveral Foramina, Fiſſures, and fleſhy Columns, in this Ventri- 
cle, its Sides contract the cloſer in the Sy/ole, in order to the better Expulſion of 
its contain'd Blood into the Arteries of the Lungs. 

F The Trunk of the Horta cut off. 

The Deſcending Trunk of the Vena Cava. 

H Part of the right Auricle. - 


n 


The Miral Valve of the left Venricle, diſſected and diſplay d. 

a The upper part of the Valve, freed from its connexion to the Baſis of the 
Heart, at the Orifice of the Vena Pulmouica. 

bb Its lower Margin, which hangs down into the Cavity of the left Ventri- 
cle, to which ſome Tendons, as here expreſs'd, ariſing from the carnous Columns, 
are faſt ned; which Tendons, being equal in length with thoſe, that paſs to the 
middle and upper part of the Valve, at ee, muſt admit of the lower Edges of 
this Valve to fold on each other, whereby the Orifice of this Valve is effectually 
cloſed, when the Heart is in Hyſtole, while the middle and upper part of the Valve, 
at ee, is drawn down with the Baſis of the Heart, towards its Cone. 

ccc The Columne Carneæ, cut from the Sides of the Ventricle; from which 
the above-mention'd Tendons ariſe. 
dd Two of the tranſverſe Tendons, between the carnous Columns. 


FIG. 
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Fre. III. 


The mernal Surface of the three Semilunar Valves of the Pulmonary Artery, next 
the Cavity of the right Ventricle of the Heart. 


Fd. IV. 


The external Surface of the ſame Valves, next the Trunk of the Pulmonick Artery. 

AA Parts of the Artery left, after the reſt are cut away, to ſhew the Structure 
of the Valves. 

BB The Valves as I have frequently found them, with Perforations of various 
Sizes, a a. 

5 The carnous Fbrille of theſe Valves, which appear almoſt as plain, as 
here expreſs d, to the naked Eye; but on the external Surface of theſe Valves in an 
Ox, i. e. next the Trunk of the Artery, you will find theſe carnous Fibres vari- 
ouſly interwoven, and ſuch large muſcular Bodies, that you may thruſt a Probe un- 
derneath them, without wounding the internal Surface of the Valve, as expreſs d 


at a. Fig. v. 
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Tas XXXIX. 


F i6. I. 


The Left Ventricle of the Heart open d, with the Trunk of the 
Vena Pulmonalis, and the Left Auricle. 


A The Cone of the Heart. 
BB The Sides of the Left Ventricle divided, to ſhew its internal Surface. 

ab The Trunks of the Coronary Veins and Arteries, filld with Wax, and 
cut through, at the Baſis of the Heart. 

CC The Trunk of the Pulmonick Vein, divided and expanded. 

DD The Left Auricle of the Heart, partly open'd, at e e, to ſhew its internal 


Surface. 


E A ſmall Probe, and a Pencil inſerted into the Branches of the Pulmonick 
Vein. 

F Another Pencil ſupporting the Mitral Valve. 

£2 The Muſcular Columns, which ſend Tendons to the Valve. 

þ A tendinous Production from each Carnous Column, which not only ſerves 
for approaching thoſe Parts nearer to each other in the Hyſtole, and ſtraitning the 
Cavity of the Ventricle, in order to expel the Blood into the Aorta; but in the 
Diaſtole of the Heart it prevents too great a Dilatation of the Sides of the Ventri- 
cle, by the influent Blood. 

The way the Blood paſſes to the Horta, behind the Mitral Valve. 

I A Probe paſſing the Foramen Ovale, between the Right Auricle and Vena 
Pulmonalis. 6 

K Part of the Vena Cava. 


F 16. II. 


The external Paries of the Left Ventricle, cut off from the Baſis of the Heart, at the 
Root of the Arteria Magna, 20 the Cone, according to the length of the Heart. 


A The Beginning of the Arteria Magna. 

ab Some of the Trunks of the two Coronary Arteries, freed from the Heart 
and cut off. | 

B The Valves of the Aorta, as they appear'd towards the Left Ventricle. 

C The outſide of part of the Mitral Valve, with the Tendons deriv'd from 
the two Columne Carnee variouſly terminating on it, as is expreſs'd Fig. 1. of the 
preceding Table. 

DD The Columne Carneæ, deriving their Origine from a Center on the Side of 
the Left Ventricle of the Heart next its Septum, at E, whereby they not only draw the 
part of the Mitral Valve here expreſs d towards the Szp:m, and conſequently bring 
this Side of the Mitral Valve to the other, but by this means make way for the 


Blood to paſs out at the Aorta, as may be eaſily conceiv'd by this Figure. Beſides 
the 


ExPLANATION of the TaBLESs. 


the Tendons ſent from the Columne Carnee to the Mitral Valve, we meet with 
many other Tendons, alſo ſent from the Carnous Columns to the Sides of the Ven- 
tricle; particularly ſome paſs up to. the Baſis of the Heart, as may be ſeen in this 
Figure. 


FI d. III. 


be Mural Value taken out entire, with the Columnæ Carneæ and their annex d 
Tendons, &c. 
AA The fleſhy Fibres at the Baſis of the Heart cut off. 
B Part of the fleſhy Fibres cut from the Septum, towards the Cone of the Heart, 
whence the Columnæ Carneæ take their Riſe. 
CC The external Surface of the Mitral Valve, to which the Tendons deriv'd 
from the Columne Carnes are variouſly inſerted. 


DD Divers Tendons ſpringing in like manner from the Columne Carneæ, cut 
from the Sides of the Ventricle. 


5 A tranſverſe Tendon between the Columne Carneex. 


The oppoſite part of the Mitral Valve, expreſsd at C, Fig. u. next the Ori- 
fice of the Horta. 
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Tal XL 


Fs. I. 


The Left Ventricle of the Heart opened, together with the Vena 
Pulmonalis and Trunk of the Aorta, to ſhew in one View the 
Poſition of the Valves, that hinder the Return of the Blood by 
the ſame way it came into the Ventricle, as well as thoſe Valves, 
that prevent the return of the Blood, after it is expelld from 
thence by the Syſtole of the Heart. 


AA The Sides of the Heart divided, from its Baſis, where the Aorta and Vena 
Pulmonalis pals by each other, to 

B The Cone of the Heart. 

C, C, D The large bulbous Trunk of the I Pulmonalis, open'd and pinn'd 
out. 8 
E The Orifice, that leads into the Left Auricle. 

F The external Surface of the Left Auricle of the Heart. 

GG A Probe ſupporting the Mitral Valve, whereby the Tendons ſpringing 
from the Carneæ Columnæ are made very conſpicuous, and the uſe of the Poſition 
of thoſe Organs, mention'd in the Explication of Fig. 11. of the preceding Table, 
farther illuſtrated. 

gg The divided Sides of the Mitral Valve. 

5 Divers tranſverſe tendinous and fleſhy Fibres, appearing in this Poſition, in 
the Left Ventricle of the Heart. 

I The internal Surface of the Left Ventricle, leading to the Aorta, which is 
ſmooth, for the more eaſy Aſcent of the Blood that way to the Horta. 

KK The Horta cut off and expanded. 

L An Ear Scoop, ſupporting one of the Semilunar Valves of the Horta. 

, The other two Semilunar Valves, as they appear in this Poſition. 

M The Trunk of the Arteria Pulmonalis, cut off. 


Fe. II. 


I drawn from the ſame Heart expreſs d Fig. 1. in the preceding Table, after dwidin 
the Vena Pulmonalis, through the middle, (as tis there repreſented) together wit 


the Arteria Aorta. 


AA The Aurta cut off near the Baſis of the Heart, and (lit open and diſplay'd. 
B, B The bulbous Trunk of the Vena Pulmonalis divided through, with part 


of the Horta anner d to it, and pinn'd aſide, to ſhew 


aaa The 
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aaa The three Semilunar Valves of the Aorta, which prevent the return of 
the Blood from thence, after its Expulſion from the Left Ventricle, gg, by the 
Hyftole, or Contraction of the Heart. 

3 A petrefaction, that grew at the Conjunction of theſe two Valves in this 
Subject, whereby they were thickned and incommoded in the due Executi- 
on of their Office; whence it happened (ſome time before the Death of the Perſon 
to whom this Heart belong'd) that the Hole was interrupted, as appear'd by the 
Incqualities of his Pulſe, ſometimes miſſing one Stroke in ten; but when the Blood 
happen'd to be any ways quicken'd in its Motion, whether by any agitation of Body 
or Mind, theſe Interruptions became more frequent, eſpecially near the latter end 
of his Life, which was before he arriv'd to the Age of thirty three Years. This 
Petrefaction not appearing to view ſo plain, as when the Parts about it were dried, 
it is therefore expreſs d at f, where the ſame Letters are placed on it and Parts of 
the two Valves annex d, as in the great Figure. See Philo. Tranſactiuns, Ne 299. 
p. 1970, &c. 

C Part of the lower Trunk of the Jena Cava, cut off immediately above the 
Liver. 

cc The Left Auricle of the Heart open'd from the Vena Pulmonalis, and 
pinn'd out. | | 

DD The Sides of the Left Ventricle divided and drawn aſide, to ſhew its Ca- 
vity at d d, e e, f, g g. 

dd Part of the Mitral Valve, divided and drawn to each Side. 

ee The Columne Carneæ. 

F The Tranſverſe Chord mention'd at h, in Fig. 1. of the preceding Table. 

gg The internal ſmooth Surface of the Left Ventricle near the Orifice of the 
Aorta. 

The Coronary Vein, and 

The Coronary Artery divided. 

k One of the Branches of the Vena Pulinonalis. 


11 Orifices of other Branches, as they appear opening into the bulbous Trunk 
of that Vein. | 


F 16. III. 


Part of the Aorta cut off next the Baſis of the Heart, to ſhew its Valves, as they ap- 
pear next the Ventricle, when the Heart is in Diaſtole, and the Blood hinder d by 
them m its return from the Aorta to the Left Ventricle, after its Expulſion from 
thence. 


A Part of the Aorta cut off immediately above the Baſis of the Heart. 

c Part of one of the Coronary Arteries. | 

4 The meeting of the middle Parts of the three Valves in the Center of the 
Orifice of the Aorta. 

eee The three Semilunar Valves, as they appear, when the Blood in the great 
Artery preſſes them together, whereby they hinder its return into the Left Ventricle. 


Uu 2 Part 
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gg Part of the Mitral Valve. 
h Its Orifice, by which the Blood flows from the Vena Pulmonalis into the 
Left Ventricle of the Heart. 


Fic, IV. 


A Portion of the Aorta, with the Parts annex'd, in the ſame Poſitton, as was repre- 
ſented m the ene Figure, taken from a morbid Body, in which the uſe of the 
Semulunar Vatves was entirely defeated by a large Petreſaction, that grew upon them. 


A The Trunk of the Horta, cut from the Baſis of the Heart. 

d A large triangular Aperture, which always remain'd open by reaſon of 

e, e, e The Petrefaction of the three Semilunar Valves. 

F A petrefaction of the Falbula Muralis. 

2, g The Mitral Valve, which was very much ſtiffned in this Subject. 

5 Its Orifice, as above-mention'd. 

1, i, : Carnons Columns taken out and diſplay'd, to ſhew the Tendons ariſing 
from them, and terminating variouſly, as expreſs'd at l, l, on the Mitral Valve. 


& k Divers tranſverſe Tendons, that help to approach the fleſhy Columns to 
each other in the Sy/ole. 


F1e. V. VI. 


Shew the ſame Parts of the Aorta, with its Valves viewed from the great Artery to- 
wards the Heart. 
N. B. The ſame Letters of Reference, with thoſe of the two preceding Fi- 
gures, ſerve to both, except Fig. v1. 
þ The Trunk of one of the Coronary Arteries. 
The Aperture of the other Coronary Artery, the Trunk of which happen'd 
to be cut off in the Diſſection from the Heart. 
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ExPLANATION of the T aBLEs. 


'L an. XII. 


The Parts here repreſented, being ſufficiently explain'd by the Re- 
ferences engravd on the Plate, and the general Table of the 
Muſcles, we ſhall add no other Deſcription. 
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Tas III 


The Parts here repreſented, being ſufficiently explain'd by the Re- 
ferences engrav'd on the Plate, and the general Table of the 
Muſcles, we ſhall add no other Deſcription. 
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Tas XIII. 


81 The Inſide of the Cucullaris, of the right Side. 

A That part of it, that ſprings from the Occiput, 

B From the Ligamentum Colli, 

CD From the eight ſuperiour Spines of the Yertebre of the Thorax. 

EE Its fleſhy Termination cut from the Clavicula. 

FG Its fleſhy and tendinous ending in the Spine of the Scapula. 

H The Trunks of its Blood Veſlels. 

$2 The internal Surface of the Rhombordes, of the left Side. 

IK Its tendinous Origine, from the Ligamentum Colli, and the Spine of the 


lowermoſt YVertebra of the Neck. 


K L From the four ſuperiour Spines of the /ertebre of the Thorax. 

MM Its fleſhy Termination, cut from the Baſzs — 

83 The Levator Scapule, of the right Side. 
NNNN ts four partly tendinous, and partly fleſhy Originations, cut from the 
tranſverſe Proceſſes of the firſt; ſecond, third and fourth Yertebre of the Neck. 

O lts Ending, cut from the 1 Angle, and part of the Baſis, of the 
Scapula. 

84 The internal Surface of the Serratus Superior Poſticus, of the left Side. 

P Hts tendinous Origine, cut from the Spines of the Yerrebre of the Neck and 
Thorax. | | 

2, 3, 4, 5 Its fleſhy Terminations on the ſecond, third, fourth, and fifth Ribs. 

85 The external Surface of the Serratus Inferior Poſticus, of the left Side. 

Q les tendinous Part, freed from the Spines of the YVertebre of the Thorax 
and Loins, as well as from the Bon Latiſimus, ro which it firmly adheres | 

1i, 12 Its fleſhy Terminations, freed from the lower Ribs. 
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ExPLANATION of the TABLES. 


Tas. XLIII. 


88 The external Surface of the Hplenius, of the right Side. 

AB lts lower part, which appears diſtin& in ſome Subjects, and may be truly 
reckon'd a Muſcle of the Neck, ariſing from the Spines of the Vertebræ of the 
Thorax. | 

BC That part of this Muſcle, that ſprings from the Spines of the Vertebræ 
of the Neck. 

DD The two Tendons of its lower part, which terminate in the tranſverſe 
Proceſſes of the firſt and ſecond Vertebræ of the Neck. 

EE Cut from its Implantation on the Occipur. 

89 The exteriour Face of the Complexus of the ſame Side. 

FF Springs from the fix ſuperiour tranſverſe Proceſſes of the Vertebræ of the 
Thorax. 

GG Are its partly tendinous and partly fleſhy Originations, from the fix infe- 
rioar tranſverſe Proceſſes of the Vertebræ of the Neck. 

HH That part, which terminates on the Os Occipitit. 

go The Refus Major, of the right Side. 

A Its narrow Original, cut from one part of the double Spine of the ſecond 
Vertebra of the Neck. 

B lts broad end, implanted on the Os Occipitis. 

91 The Ref; Mimores, cut from their Inſertions at the Occiput, and left at 
cheir Origine, at the back part of the firſt Yertebra of the Neck. 

A The firſt Yertebra of the Neck. | 

5 Its two Proceſſes, that are articulated with thoſe of the Occipur. 

cc lts tranſverſe Proceſſes, whence the Ref: Laterales ariſe, 

92 The Obliquus Superior, cut from the Occiput, and left at its Origine from 
the back part of the tranſverſe Proceſs of the firſt Vertebra of the Neck. 

93 The Obliquus Inferior. 

A Its Origine, from the Spine of the ſecond Yertebra of the Neck. ” 

B Its Termination, at the tranſverſe Proceſs of the firſt Vertebra. 

94 The outſide of the right Maſtordeus. 

A That part of it that ſprings tendinous from the Sternum. 

BB From the Clavicula. 


C Its broad tendinous Ending, cut from the back part of the Proceſſus FER 
millaris, and the adjoining part of the Os Occipitis. 

95 The external Surface of the Refus Internus Major, of the left Side. 

AB That part of it which ariſes from the Yertebre of the Neck. 


C A part of this Muſcle, that in this Subje& was inſerted into the tranſverſe 
Proceſs of the firſt Vertebra of the Neck. 


D That part of it, that was cut from the anteriour Appendix of the Os Occipitis. 
96 The Rectus Internus Minor. 


97 The Refus Lateralis. 
XX | Tas. 
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Tas. XLIV. 


FI d. I. 


The back Parts of the Vertebræ of the Neck, as they appear d in a 
late Subject, with the Muſckes and Parts annex d, as big as the 
Life. . 


A The Os Jugale. | 
B The Proceſſus Maſtoides. 
C The Meatus Auditorius, as. it appears, after the Avricula is cut off. 
D The ſhallow Cavity, that receives the Head of the Proceſſus Condyloides of 
the lower Jaw-bone. 
E The external Surface of the Ala J eſpertilionis of the Os Sphenoides, where 
the Muſculus Pterygoidens Internus does ariſe. | 
F The Proceſſus Pterygoides, on which the Tendon of the Pterygoſtapbylinus 
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paſles. a 
G The fourth Bone of the upper Jaw, where it makes the external Paries of 
the Antrum Maxille Fuperioris. 


H That part of the ſame Bone, which makes the roof of the Mouth, here 
cover'd with the glandulous Membrane of the Palate. 

I The Glands, as they appear'd, where the Lula was cut off. 

K The Septum Warium, towards the Fauces. 

L The Os Occi pitale. 

91 M The Ret; Minores. 

N The Refus Lateral. 

+ The Proceſſus Styloides. 

OO A round, ſlender, and long Muſcle, which I found in this Subject, ariſing 
from the Spinal Proceſs of the ſixth Yertebra, and ending in that of the ſecond 
Vertebra of the Neck; but this I have obſerv'd is wanting in moſt Subjects. 

1, 2, 3, 4, 5, 6,7 The back Parts of all the Yerrebre of the Neck. 

a The tranſverſe Proceſs of the firſt Fertebra of the Neck. 

6 A riſing in the back Part of this Yertebra, which makes the Sinus, that re- 
ceives the oblong Proceſs of the Os Occipitale on that ſide. 

c The back Part of this Yertebra, without any Spinal Proceſs. 

d A ſtrong, large, but looſe Ligament, between the firſt and ſecond Yertebre 
of the Neck, fo framed to give way to the Motion of the firſt Vertebra, in turning 
the Head to either Side. | 

e, e, e The three upper Ribs. 

87 The external Intercoſtal Muſcles, as they appear near the Yertebre of the 
Thorax, where they ariſe from the tranſverſe Proceſſes of the Fertebræ, and de- 
ſcend obliquely to the upper Part or Margin of each Rib. Theſe Parts of the In- 
tercoſtal Muſcles have by ſome been reckon'd diſtinct Muſcles; but, if you conſi- 
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ExPLANATION of the TABLES. 


Tas. XLIV. 
F1e. I. 


The back Parts of the Vertebræ of the Neck, as they appear d in a 


late Subject, with the Muſcles and Parts anne xd, as big as the 


A The 0s Jugale. 


B The Proceſſus Maſtoides. 


C The Meatus Auditorius, as. it appears, after the Auricula is cut off. 

D The ſhallow Cavity, that receives the Head of the Proceſſus Condyloides of 
the lower Jaw-bone. | 
E The external Surface of the Aa Ye/pertilionis of the Os Sphenoides, where 
the Muſculus Prerygoideus Internus does ariſe. | 

F The Proceſſus Pterygoides, on which the Tendon of the Pterygoſtaphylinus 


G The fourth Bone of the upper Jaw, where it mk the external Paries of 
the Antrum Maxille Fuperioris. 
H That part of the fame Bone, which makes the roof of the Mouth, here 


| cover with the glandulous Membrane of the Palate. 


I The Glands, as they appear'd, where the Uvula was cut off. 

K The Septum Narium, towards the Fauces. 

L The Os Occipitale. 

91 M The Ret; Minores. 

N The Rectus Lateralis. 

+ The Proceſſus Htyloides. 

OO A round, ſlender, and long Muſcle, which I found in this Subject, ariſing 
from the Spinal Proceſs of the ſixth /ertebra, and ending in that of the ſecond 
Vertebra of the Neck; but this I have obſerv'd is wanting in moſt Subjects. 

1, 2, 3, 4, 5, 6, The back Parts of all the Vertebræ of the Neck. 

a The tranſverſe Proceſs of the firſt Vertebra of the Neck. . 

A riſing in the back Part of this Vertebra, which makes the Sinus, that re- 
ceives the oblong Proceſs of the Os Occipitale on that ſide. 

c The back Part of this Vertebra, without any Spinal Proceſs. 

d A ſtrong, large, but looſe Ligament, between the firſt and ſecond Yertebre 
of the Neck, ſo framed to give way to the Motion of the firſt Vertebra, in turning 
the Head to either Side. 

e, e, e The three upper Ribs. 

87 The external Intercoſtal Muſcles, as they appear near the Yertebre of the 
Thorax, where they ariſe from the tranſverſe Proceſſes of the Yertebre, and de- 
ſcend obliquely to the upper Part or Margin of each Rib. Theſe Parts of the In- 
tercoſtal Muſcles have by ſome been reckon'd diſtinct Muſcles; but, if you conſi- 
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ExPLANATION of the TABLES. 


der, that the Intercoftales Externi have the ſame Direction of Fibres with theſe, 
and that they are in moſt Places inſeparably intermix'd with each other, there ap- 
pears no reaſon to multiply the Names of Muſcles in making theſe diſtinct, tho? 
for the better Explication of the Uſe of that Part, which ariſes from the tranſverſe 
Proceſs of the Yertebra, f, and is implanted in the Rib g, I have inſcrib'd it with 
the Name of Levator Coſte, on the Copper Plate. 

98 The Inſide of the Longus Colli, of the left Side, as big as the Life. 

AA The lower tendinous Part, that ſprings from the three ſuperiour /erte- 
bre of the Thorax, and three lowermoſt of the Neck. 

BB Its tendinous Terminations, cut from the four upper /ertehre of the Neck. 

99 The internal Surface of the Hpinalis Colli, of the left Side, as big as the Life. 

ABB Its partly tendinous and partly fleſhy Originations from the five ſupe- 


riour tranſverſe Proceſſes of the Fertebræ of the Thorax, and inferiour one of the 
Neck. 


C, C, C Three of its Tendons, which terminated in the third, fourth and fifth 


double Spines of the Yertebre of the Neck. 


D ls largeſt Termination, freed from the inferiour part of the ſecond Yerre- 
bra of the Neck laterally. 


100 The Interſpinales Colli, as they appear between all the double Spines of 
the Vertebre of the Neck. 


103 The internal Surface of the Quadratus Lumborum of the right Side, as big 
as the Life. | 


A Its fleſhy Original, from the back part of the Spine of the Os Ilium, next 
the Os Hacrum. 


BBB Its Terminations, freed from the Yeriebre of the Loins, and lower 
Edges of the two inferiour Ribs. 


Tas. 
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LAB ALY. 


Fries. L II. 


The exteriour and interiour Surfaces of the Longiſſimus Dorſi, Sacro- 
lumbalis, Sacer, Semi-Spinatus, and Tranſverſalis Colli, di iſſefed 
from an emaciated Bod). 


A The Origine of the Sacrolumbalis, and Dorſi Longiſſimus, in common, from 

the upper part of the Os Sacrum, and back part of the Spine of the Os Ilium, a a. 
3,3, Divers Terminations of them, on the tranſverſe Proceſſes of the Verte- 
bre of the Loins. 

B, B Their tendinous outſide, on the Region of the Loins, from which the 
Tendons of the Dorſi Latiſſimus, and Serratus Inferior Cw may be eaſily ſe- 
parated. _- 

C,C,C Some Tendons of the Longiſſimus Dorſs, that terminate on the back 
part of the Ribs. 

D, D Two tendinous Slips, ſpringing from the Longiſſimus Dorſi, which ter- 
minate on the tranſverſe Proceſs of the firſt Vertebra of the Thorax. 

E That part of it, that was inſerted into the lower tranſverſe Proceſſes of the 
Vertebræ of the Neck. 

F Another Production of this Muſcle, which, a] its Partner on the other 
Side, is by Falloppms called Par tertium Capris, and is implanted on the Os Occi- 
pitis, behind the Proceſſus Maſtoides. 

G, G, G The external Parts of the Sacrolumbalis, with its tendinous Producti- 
ons, ariſing fleſhy from the lower Ribs * , and aſcending * to their Ter- 
minations on the upper Ribs. 

H, H, H, , þ Two or three, of many other Productions of this Muſcle, which, 
alſo ſpringing fromthe lower Ribs, aſcend obliquely upwards and inwards, decuſſa- 
ting the former at acute Angles, as they pals to their Terminations on the ſuperi- 
our Ribs. Vid. Fig. u. +++. 

101 The exteriour and interiour Surfaces of the Tranfverſalis call, continued 
with the upper part of the Semiſpinatus. 

I Two Productions of this Muſcle, the lendereſt and longeſt of which is im- 
planted on the Occiput, with the Production of the Dorſi Longiſſimus, at Fe. The 
other ſhort one is alſo inſerted into the Os Occipitale, near the Maſtoide Proceſs. 

102 The Body of the Dorſi Longiſſimus. 

K, K Some fleſhy Fibres, ſpringing from the tendinous outſide of the Longiſſi- 
mus Dorſi, which aſcending obliquely join with thoſe that lie underneath, and 
ſpring from the Yertebre Dorſi, exprels'd at c, c, c, Fig. u. and are afterwards in- 
ſerted into the Spines of the Vertebræ, d d d, which makes up 
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ExPLANATION of the Tales. I73 


104 The external and internal Surfaces of the Semiſpinatus. «= 
105 The external and internal Surfaces of the Sacer. 
eee Thoſe Parts of it that ſpring from the FVertebræ of the Loins, which 

aſcend obliquely, and compoſe | g 

fff Divers Digitations, that terminate in the Spines of the J ertebræ of the 


Loins. : 
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Tas. XLVI. 
Is ſufficiently explain'd by the References engrav'd on the Plate. 
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107 The internal Surface of the Pecloralis, of the right Side. 

AB Its fleſhy Origination. Here it may be obſerv'd, that the Fibres of the 
lower Part, B, aſcend and decuſſate thoſe of its upper Part, A, in its broad Ten- 
don, C, inſerted into the Os Humeri. 

D A Production of the Tendon of the Pectoralis, which aſcends and joins the 
Ligament of the Articulation of the Os Humer: with the Scapula. 

108 The internal Surface of the Deltoides, of the right Side. 

BC lts tendinous Origine from the Spina Scapulz. 

A Its fleſhy one from the Clavicula. 

D Part of the Perigſteum, into which it is inſerted on the Os Humeri. 

109 The internal Surface of the Supraſpinatus. 

AA lrts fleſhy Original from the Scapula. 

B Its tendinous Termination on the Os Humer:, 

110 The Infide of the Infraſpinatus. 

AA Irs fleſhy Original from the Scapula. 

B Its tendinous Termination on the Os Humeri. 

CC Its Arteries fill'd with Wax. | 

111 The outſide of the Rotundus Manor. 

A lts Original from the Scapula. 

B Its Termination on the Os Humeri. 

The lower Figure in this Table ſhews the Diſpoſition of the Fibres, as they ap- 


pear, when the Inſraſpinatus is divided according to its Length, very much reſem- 
bling the Plume of a third or fourth Gooſe-Quill. 
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ExPLANATION of the T aBLEs. 


Tas. XLVIII. 


112 The Inſide of the Rotundus Major. 

A Its fleſhy Original. 

B Irs tendinous Termination. 

113 The internal Surface of the Latiſſimus Dorſi of the right Side. 

CD Its tendinous Origination from the ſeven inferiour Spines of the YVertebre 
of the Thorax. 

EF From thoſe of the Loins. 

G From the Spines of the Os Sacrum. 

HH From the Spine of the Os Ilium. 

II Its Faſciculi of fleſhy Fibres from the Ribs. 

K Others from the Scapula. 

L Its Tendon, at its Inſertion into the Os Humeri. 

114 The Inſide of the Coracobrachialis, as big as the Life. 

M lts Origination from the Extremity of the Proceſſus Coracordes Scapulæ. 

N Its tendinous Inſertion into the middle of the internal Part of the Os Humeri. 

O The Trunk of the Nerve, that paſſes through this Muſcle. 

115 The internal Surface of the Sub/capular:s. 

PP Its fleſhy Origination, freed from the internal concave Part of the Scapula. 

Q lts Tendon, cut from the Os Humer:. 
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176 Ex LANAT ION of the TABLES. 


Tai ELIT. 


O The Clavicula. 

a The Blood Veſſels and Nerves of the Arm. 

The annular Ligament of the Carpus. 

c The ſuperiour Branch of the Artery, paſſing between the Tendons of the 
Supinator Nadii Longus, and Flexor Carpi Radialis, which makes the Pulſe in the 
Wriſt. 

4 The tendinous Expanſion of the Biceps. 


— ww 


TAB.XLIX. 


ExPLANATION of the TABLIESũ. 


Sh 3 


116 The inſide of the Biceps Cubiti of the right Arm. 
A Its external Head, which is a round Tendon ſpringing from the upper part 
of the Acetabulum Scapule. 


B The internal Head, or beginning, of the Biceps, freed from the Proceſſus 
Coracoides Scapule and the Muſculus Coracobrachialis, to which it adheres. 


C The Tendon of the Biceps, cut from the Tubercle near the upper end of 
the Radius. 

D An other membranous Tendon of this Muſcle, that is expanded with the 
Membrana Commumis Muſculorum, and ſtrictly embraces all the external Muſcles of 
the Carpus and Fingers, therefore call'd Faſtia Tendinaſa. 

f The Blood Veſſels on its inſide. 

117 The inſide of the Brachieus Internus of the right Arm. 

A Its internal concave Surface, as it ariſes from the Os Humeri. 

B Its lower part, cut from its Inſertion into the fore part of the Lua. 


ff Some Blood Veſſels, creeping on the inſide of this Muſcle next the Bone. 
118 The inſide of the Gemellus of the right Arm, together with 
119 The Brachieus Externus. 


120 The Anconens. | 
A The firſt Head or Beginning of the Gemellus, which ſprings with a tendi- 
nous Origine from the inferiour Coſta of the Scapula. 


B The ſecond Head of the ſame Muſcle, from the upper and back part of the 
Os Humeri. | 


C The internal concave Surface of the Brachieus Externus, where it ſprang 
from the Os Humeri, with the Arteries, f, as they appear'd fill'd with Wax. 

D The Tendon of theſe Muſcles inſerted into the Olecranon or Elbow. 

e The Branch of an Artery on the Auconæus. 


2 2 Tas. 


178 


ExPLANATION of the TABLES. 


Tis 14 


121 The Palmaris Longus. 

A Its Origine, cut from the internal Protuberance of the Os Humeri. 

B Its membranous Expanſion, freed from the Palm of the Hand. 

122 The inſide of the Palmaris Brevis. 

AA Its Membrane like Tendon, cut from the Os Metacarp: Mimimi Digiti. 

B Its Tendon inſerted into the eighth Bone of the Carpus. 

123 The internal Surface of the Perſoratus, and 

124 The external Surface of the Perforans, with 

125 The Lumbricales, of the right Hand. 

A The beginning of the Perforatus, from the internal Extuberance of the 
Os Humeri. 

B Part of this Muſcle, which, in this Subject, ſent a ſmall Tendon to the Per- 
forans. 

CC The Perforations, or Fiſſures, in the Tendons of the Perforatus, to tranſ- 
mit tlioſe of the Perforans. 

cc Filaments from the Tendons of the Perforatus. 

D The Original of the Perforans, cut from the Lua. 

EEE The Tendons of theſe Muſcles, with the Lumbricales, cut off from their 
Inſertions at the reſpective Internodes of the Fingers. 

The other Figure ſhews the Muſculi Interoſſei in Situ with mw other Muſcles, that 
appear in the Palm, afger the preceding are removed. 

FF The Bones of the Fingers, with their Semicircular Ligaments divided and 
expanded, after the Tendons CC, c, EE, are taken off. 

G The Ligamentum Tranſverſale Carp. divided and turn d out; under which 
the Tendons leading to the Fingers paſs. 

H The Bone of the Carpus, from which part of the Abduffor Mimimi Digits 
does ariſe. 

I That Bone of the Carpus, to which the laſt ad Bone is connected, 

K The Bones of the Carpus, where they are articulated with the Radius. 

L The Bones of the Thumb, connected by their Ligaments. 

MMM The three Portions of the Abduttor Minimi Digiti. 

NN The [nterofſe; in Sun. 

O The Aaductor Pollicis. 

P Part of the Abduttor Indicis, the reſt of it lying under the laſt mention d 


Muſcle of the Thumb. 
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ExPLANATION of the T ABLEs. 179 


Tas. LIL 


126 The internal Surface of the Extenſor Digitorum Communns. 
128 The Indicator, and 

139 The Entenſor Minimi Digiti. 

AAA Their ſeveral diſtinct Originations, which are variouſly united in dif- 
ferent Subjects, before they come to 

BBB Their Inſertions into the Fingers. 

CC The Lumbriales. 

129 The Abduftor Indicis, as big as the Life. 

D Its fleſhy Origine from the Os Metacarp: of the fore Finger. 

E Its tendinous Ending with the Indicator. : ; 
131 The Abduttor Minimi Digiti, as big as the Life. 

F One of the Bones of the Carpus, from which i it takes one of its Origines. 
GH lts two other Beginnings. 

I The Termination of this Muſcle, cut from the firſt Bone of the little Finger. 
127 The fix Interoſſei of the Hand, as big as the Life. 

KK Their fleſhy Originations freed from the Metacarpal Bones. 

LM Their long Tendons, which ſend Slips to the firſt Internode of each 
Finger, L. M, their other Parts, which join with the Tendons of the Extenſor Di- 
gitorum Longus, in the manner expreſs d in the following Figure. 

x,2,3 The firſt, ſecond, and third Internodes of the Finger, with its extend- 
ing Tendons. 

O Part of one of the Lumbricales. 

PP Parts of the Interoſſei, on both ſides. 

Q The Tendon of the Extenſor Digitorum Longus. 

7 Its two Slips, that are inſerted into the upper part of the firſt [nternodmum. 

m The Fibres of the Tendons of the Interaſſei, joining with the Extenſor Di- 
gitorum Longus. 

The Slip ſent off to the firſt Joint of the Finger. 
R Part of one of the Bones of the Metacarpus. 


Tas, 


EXPLANATION of the TABLESõ. 


Tas. LIII. 


132 Flexor Pollicis Longus. 

A One of the Beginnings of this Muſcle, (which is not commonly found) from 

the internal Protuberance of the Os Humeri. 

- @* Its ſecond Beginning from the Radius. 
B Its Tendon, ending in the ſuperiour part of the third Bone of the Thumb. 
133 The Abauttor Pollicis. 

A Its fleſby Origination from the Os Carpi, to which the Thumb is articulated, 
and the Ligamentum Tranſver/ale Carp. 

B Its tendinous Ending at the ſuperiour and external part of the ſecond Bone 
of the Thumb laterally. _ 

CA Tendon we commonly meet with, ſent to this Muſcle from the Exren/or 
Primi Internodi; Pollicis. 

134 The Hexor Primi & Secundi Offis Pollicis, as big as the Life. 

AAA Its three fleſhy Beginnings, from the Ligamentum Tranſverſale Carpi, 
Bones of the Carpus, and Os Metacarpi of the middle Finger. 

B Its Tendon, inſerted into the firſt and ſecond Bone of the Thumb. 

"CC Two O Feſamoidea in its Tendon. 

135 The Adduftor Pollicis, as big as the Life. 

A Its fleſhy Origination from the Os Metacarps Indicis. 
B Its Tendon, inſerted into the ſuperiour part of the firſt Bone of the Thumb. 
136 The Extenſor Primi Offis Pollicis. | 

A Its Origination from the Lua. 

B Its two Tendons, as they appear'd in this Subject, one of which ſent a 
Slip, C, to the Abduttor Pollicis, before they were both inſerted into the lower part 
of the firſt Bone of the Thumb. 

137 The Extenſor Secund: Offis Pollicis. 

A Its fleſhy Origine from the Radius. 

B Its, Tendon, ending in the lower part of the ſecond Bone of the Thumb. 

138 The Extenſor Tertii Offis Pollicis. 

AA Its broad, partly tendinous, but chiefly fleſhy, Origination from the Lua. 

B Its Tendon, cut from the lower part of the third Bone of the Thumb. 

139 The Flexor Carpi Radialis. 

A Its Origination. 

B Its Inſertion. | =” 

149 The Flexor Carp: Ulnarss. 

A lts tendinous Beginning from the internal Extuberance of the Shoulder Bone. 

B B From the Lua. 

C Its Tendon, inſerted into the fourth Bone of the Carpus, and the Os Meta- 
carps that ſuſtains the little Finger. 

141 The inſide of the Extenſor Carpi Radzalis. 

A The 
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ExPLANATION of the TABLES. 


A The outermoſt Head, which ſprings fleſhy from above the external Protu- 
berance of the Os Humeri. 

B The innermoſt Beginning of this Muſcle, which ariſes from the Os Humeri 
below the former, as alſo from the upper part of the Radius. 

CC Their two Tendons, that end in the ſuperiour Parts of the OH Meta- 
carpi of the fore and middle Fingers. 

142 The Extenſor Carpi Ulnarss. 

A Its Origination from the outward Extuberance of the Os Humeri. 

B Its Tendon, inſerted into the ſuperiour part of the Metacarpal Bone of the 
little Finger. 
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182 EXPLANATION of the TABLES. 


Tas IIV. 


143 The Inſide of the Pronator Radu Teres, as big as the Life. 
A Its firſt Original from the internal Extuberance of the Os Humeri. 
B The ſecond from the Ulza. 
C Its tendinous Inſertion freed from the Radius. | 
144 The Inſide of the Pronator Radi: Quadratus, as big as the Life. 
A lts tendinous Origine from the Ulza, 
B Its fleſhy Termination on the Radius. 
145 The Iaſide of the Supmator Radii Longus. 
A Its broad fleſhy Origination from the Os Humeri. 
B Its Tendon, ending in the lower and internal part of the Radius. 
146 The Inſide of the Supmator Radu Brevis, as big as the Life. 
A Its Origine from the ſuperiour and external part of the Lua. 
B Its Intertion into the Body of the Radius. 
147 The P/oas Parvus. 
A Its Origination. 
B Its Termination. | 
148 The external Surface of the Pſoas Magnus, with the internal Surface of 
the Iliacus Internus, to which it is inſeparably joined. 
AA lts Original from the Fertebræ of the Loins. 
B Its Termination, which is partly tendinous and partly fleſhy, at the inferi- 
our part of the leſſer Trochanter of the Thigh-bone. 
149 The [hacus Internus: 
CC lts fleſhy Origine from above half the ſuperiour internal concave Part of 
the Os Ilium. : 
150 The Pefmens. 
A Its fleſhy Original from the Os Pubis. 
B Its tendinous Ending on the Os Femoris. 
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ExPLANATION of the TapLts, - 183 


TIA . EVL 


Need no other Explication than the References engravd at the 
bottom of the Plates, and the general Syllabus of the 
Muſcles. 


Tas. 


ExeLANATION of the TABLES. 


Tas. LVII. 


151 The Inſide of the Gluteus Magnus of the left Side, together with its 
lateral Tendon, which is joined with the Tendon of the Mu/culus Membraneſus. 
AA Its tendinous Origine from the Spine of the Os um.. 

BB The fleſhy Origine of this Muſcle, from the Spine of the 0s His, Os 


Sacrum and Os Coccygis. 
CC The great tendinous Termination of this Muſcle, cut from the Linea A 


pera of the Os Femoris. 
D The other broad Tendon of this Muſcle; which i is united with the Tendon 


of the Membranoſus. 
159 The Membraneſus, cut from its fleſhy Origine at the fore part of the | 


Spine of the Os Ilium. 
EE Part of its membranous Expanſion, rogether with that of the Gluteus, freed 


from the Muſcles of the Thigh. 


248; 


TAB. LVM. 


Gluteus mediuus 


ExPLANATION of the TaBLEs. 


Tas. LVIIL 


152 The Inſide of the Gluteus Medius of the left Thigh. 

AA Its Original, cut from the Spine of the Os Ilium. 

B Its ſhort ſtrong Tendon, cut from the ſuperiour and external part of the 
great Trochanter. 

C The Trunk of an Artery with its Branches fill'd with Wax. 

153 The external Surfaces of the Gluteus Minimus, and 

154 The Pyriformis, with 

155 The Marſupialis, together with its Marſuptum, of the left Thigh, 
DD The Origination of the Gluteus Minimus from the back part of the Os 
Ilum. | 

E Its Tendon, freed from its Implantation into the ſuperiour part of the Root 
of the great Trochanter. 

FF The Origine of the Pyriſormis from the * Sacrum, in the Pelvis of the 
Abdomen. 

G Its Tendon, cut from its Inſertion into the Root of the Trochanter ; where 
it is joyn'd to the Tendon of the Marſupialis. 

HH The Origine of the Marſupialis from the Os Ilium, Iſebium and Pubis. 

I Its Tendons, that paſs the Huus of the [/chmm. 

KK Its 3 open d, to ſhew the Progreſs of its Tendon. 

L The Tendon of the Marſupialis, cut from the Root of the T_ Trochanter. 

156 The Quadratus Femoris. 

M lets Origine from the //chmm. 

N *Its Termination at the poſteriour part of the Os Femorrs, below the great 
Trochanter. 


157 The external Surface of the Obturator Externus. 


OO lts Origine from the Os [chmm, and Pubis. 
P Its Tendon inſerted at the Root of the great Trochanter. 


Q A Blood Veſſel on its outſide. 


Bbb 
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ExPLANATION of the TABLEsõ. 


TAs . 


158 The Inſide of the 77iceps of the left Thigh. 
A The firſt deſcrib'd Head, and largeſt beginning of the 7riceps, that ſprings 


from the Os Iſchium and Pubs. 
B The ſecond Head, or tendinous beginning of it, cut from the Os Pubs. 


C The third beginning of the 7r:ceps. 
D Irs ſtrong round Tendon, cut from the upper part of the lower Appendix of 


the Thigh Bone. 

EE The Tendon of the 7riceps, freed from its Inſertion into the Linea Apera 
of the Thigh Bone. 

160 The Sartorius. 

F Its Origine from the Spine of the Os Ilium. 

G Its Termination on the Tibia. 

161 The Inſide of the Gracils. 

HH Its broad tendinous Origine from the Os Pubis. 

I Its Termination on the Tibia. 
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TAB. LX. 


ExPLANATION of the T aBLEs. 


IAI EX: 


162 The external Surface of the Biceps of the left Thigh. 

A The ſuperiour Head of this Muſcle, which is a round Tendon, cut from the 
Protuberance of the Os Iſcbium. 

B The lower Head of the Biceps, cut from the Linea Aſpera of the Thigh 
Bone. 

C Its Tendon, ending on the ſuperiour Epiphy/is of the Fibula. 

163 The outſide of the Semmervoſus, or Semitendinoſus, of the ſame Thigh. 

D Its tendinous and fleſhy Origine from the Iſehium. | 

E Its Tendon, in this Subject divided, at its Inſertion into the Tibia. 

164 The outſide of the Semmembranoſus of the right Thigh. 

F Its flat tendinous Origine cut from the Iſcbium. 

G An Impreſſion, made in this Muſcle, by the Tendon of the Semmervoſus 
paſſing over it. 

H Hts Tendon, cut from its Termination on the ſuperiour part of the upper 
Appendix of the Tibia. 

165 The inſide of the Poplueus. 

I Its tendinous Origine, from the external Head of the inferiour Appendix of 
the Os Femoris. 

K Its fleſhy Ta cut from the Tibia. 


187 


188 


ExPLANATION of the TABLES. 


Tas. LXI. 


166 The internal Surface of the Refus Femoris. 

A Thar part of its Origine, that ſprings from the Margin of the Acetabulum. 

B The other part of its Origine, from a Tubercle under the Spine of the 
Os Ihum. 

167 The internal Surface of the YVaſtus Externus. 

168 The internal Surface of the YVaſtus Internus. 

169 — Crurens. 

C The Branches of an Artery, on the internal Abbes of the Cureus, next the 
Os Temoris. 

D A Tranſverſe Order of Fibres, between the two Faſt; on the Crurens. 

E The Tendon of the Crureus, joyn'd with thoſe of the two aft. 

FG The mucilaginous Glands on theſe Tendons, above and below the Patella. 

H The internal Surface of the Parella. 

I The Termination of all theſe 72 Muſcles of the 1 cut from the 
Tibia. 

170 The internal Surface of the Tibials Anticus. 


K Its upper fleſhy Part, cut from the Ts. ; 
L. Its Tendon, or lower Part, cut from the Os Cuneiforme Majus, and Os Me- 
tatarſi of the great Toe. . 
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ExPLANATION of the TABL Es. 


TARA LIII. 


171 The Inſide of the Gafterocnemins, or Gemellys, of the right Leg, together 
with the Plantaris and Soleus. ; 

A That Part of the Gaſterocnemius, which ariſes from the external Tubercle 
of the Thigh Bone. 

B Its other Beginning from the internal Tubercle of the ſame Bone. 

C Some Trunks of Arteries fill'd with Wax, paſling into this Muſcle. 

DD The internal tendinous Surface of this Muſcle, next the external Tendon 
of the Soleus, by which theſe Muſcles are render'd more apt to ſlide on each other, 
when they act. 

172 The Plantaris. 

E Its Original from the external Tubercle of the Os Femoris. 

FF Its long flat Tendon, reſembling a narrow Satin Riban, paſſing between 
the Gaſterocnemius and Solens. . 

G Its tendinous Expanſion, freed from the bottom of the Foot. 

H The tendinous Expanſion, that ſprings from the Os Calcis. 

I That part of it, that terminated in the lower Parts of the Ofſa Metatarſi, 
and the firſt Bones of the Toes. 

173 The internal Surface of the Holeus, or Gaſterocnemius Internus. 

K Its tendinous and fleſhy Origine from the upper Appendix of the Fibula. 

L The Tendons of this and the Gaſterocnemius Externus, at their united In- 
ſertion into the Os Calcis. | 

174 The inſide of the Peroneus Primus of the right Leg. 

M Its fleſhy Fibres, cut from their Original at the ſuperiour part of the Fabula. 

N A ſmall cartilaginous Body in the bending of the Tendon of this Muſcle, 
as it paſſes on the Os Cuboides, from whence it runs to the bottom of the Foot. 


O Its Termination on the Os Metatarſi of the great Toe. 
175 The outſide of the Peronæus Secundus. 


P The upper Part, which ſprings from the Fibula. 

Q les tendinous Ending, cut from the Os Metatarſi of the little Toe. 

176 The outſide of the Tibialis Poſticus, of the ſame Leg with the former. 

R Its upper Part, that ſprings from the Fibula. 

S That Part of its Tendon, which in old Bodies grows hard and bony, but in 
this Subject, who was young, did not appear ſo. This lips up and down, not un- 
like the Patella placed in the Tendons of the extending Muſcles of the Tibia, 
whereby theſe Tendons are defended from any Attrition on the Bones they paſs 
over. : 

ITV is tendinous Fibres, that terminate in the Os Naviculare. 
X The ſtrong Tendon, thit terminates in the Os Cunciforme Mlajus. 


Gee Tas; 
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ExPLANATION of the TABLES. 


Tas. LXIII. 


The Muſcles of the Toes. 


177 The underſide of the Extenſor Pollicis Longus of the right Foot. 

AA Its diſgregated fleſhy Original from the Fibula. 

B Its Tendon cut from the upper part of the ſecond Bone of the great Toe. 

178 The Extenſor Pollicis Brevis of the ſame Foot. 

C Its Origine from the ſuperiour and fore part of the 0s Calcis. 

D lts tendinous Ending, cut from the firſt Bone of the great Toe. 

179 The external Surface of the Flexor Pollicis Longus. 

E Its acute fleſhy Original from the back part of the Fibula. 

e A Slip from the Tendon of this Muſcle, going to the Tendons of the Per- 
forans, as it paſſes the bottom of the Foot. 

F The broad Extremity of its Tendon, cut from the laſt Bone of the great 
Toe. 

183 The exteriour Surface of the Exten/or Digiurum Longus. 

LL Its long fleſhy Original from the upper Appendix of the Tibia, and fore 
part of the Hbula. 

m One of its Tendons, cut from the ſuperiour part of the Os Meratarſi of the 
little Toe, 

[111 Its four Tendons freed from the ſuperiour Part of the third Bones of the 
four leſſer Toes. 

184 The Extenſor Digirorum Brevis. 

N Its fleſhy Origine from the external and fore part of the Os Calcis. 

0000 Its four Tendons, which join with the former, near their Inſertions into 
the third Bones of the Toes. 

185 The outſide of the Flexor Digitorum Perforatus. 

I Its fleſhy Original from the Os Calcis. 

41, Irs four Tendons, (after being ſplit, or perforated, to tranſmit the Ten- 
dons of the Perforans) cut from "ew Terminations on the ſecond Bone of each 
lefler oe. 

186 The outſide of the Flexor Digitorum Perforans. 

G Its acute fleſhy Original from the back part of the Tibia. 

228g Its Tendons, cut from the third Bone of each leſſer Toe. 

187 The Lumbricales. 

H Their fleſhy Original from the internal part of the Os Calcis. This is com- 
monly call'd Carnea Maſſa m Planta Peas. 

5 Their four Tendons, ſpringing from their four fleſhy Parts, and termi- 
nating on the inſide of the four leſſer Toes, 
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ExPLANATION of the TABLES. 


Tas. LXIV. 
The Muſcles of the Toes, as big as the Life. 


180 The internal Surface of the Flexor Pollicis Brevis. | 

HI Its two Beginnings in this Subject, from the Os Gunerforme Medium. 
181 The internal Surface of the Addufor Pollicis. 

G Its broad tendinous Beginning, cut from the Os Calcis. 

C Its Tendon inſerted into the internal Os Se/amoideum, E. 


182 The Abduftor Pollicis. 
A Irs firſt deſcribed fleſhy Beginning from the Os Calcis. 


B The ſecond, from the Os Cunerforme Majus. 
C Its Tendon, inſerted into the external fide of the firſt Bone of the great Toe. 


EE The O//a Seſamoidea. | 
DD The Terminations of the laſt mention'd Muſcles, cut from the firſt Bone 


of the great Toe. 
188 The external Surface of the Abduttor Minimi Digits. 


K Irs fleſhy Original from the Os Calcis. 
L Its Tendon, cut from the firſt Bone of the little Toe. 
189 The Tranſver/alis Pedis, left at its Original from the Os Se/amordes of the 


great Toe. 
F Its Termination, cut from the Cartilage of the firſt Articulation of the Toe 


next the little Toe, as well as that of the little Toe it ſelf. 

190 The internal Surface of the Flexor Minim: Digits Proprius. 

N Its Original from the Os Metatarſi Minimi Digiti. 

M Two Of/a Seſamoidea in the Tendon of this Muſcle, before it is inſerted 
into the firſt Bone of the little Toe. ; 

191 The eight Muſcul: Interoſſer. 

MMM The O//a Feſamoidea in their Tendons. 
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ExrLANATION of the TasLEs. 


Tit LV. 


For the better explaining the Muſcles on the Bottoms of the Feet, 


they are repreſented m the two following Tables, as the 
bu 4 in the Diſſection of the 2 Foot. a 


Fre. I. IL 
The n ſheus the Appearance of the Bottom of the Foot, after the Skin and Fa ; 175 


removed, 


The ſecond repreſents the external Tendons and Muſcles diſſefed and diſplayd,; to ſhew 
thoſe under them m their natural Situation. 


AA The Os Calcis. 

BB Part of the Malleolus Internus. 

C Fig. 1. Part of the Malleolus Externus. 

DD The ſuperiour and external part of the Os Metatarſi Mimimi Digits. 
EE One of the O a Se/amoidea of the great Toe. 


FF Fig. 1. A tranſverſe 3 which yrs the firſt Internodes of all the 
little Toes together. 

GGG Fig. u. The Chanels, which are inveſted with Ligaments, that encloſe 
the Tendons employ'd in bending the Toes. 

172 The Tendon of the Plantaris as it appears on the bottom of the Foot, 
in its natural Situation, Fig. 1. 

The ſame raiſed and left to the Os Calcis, Fig. 1. 

x Its Original from the Os Calcis. 

111 Its Termination freed from the firſt Internodes of the lefler Toes. 

180 Flexor Pollicis Brevis, Fig. u. | 

182 The Abduftor Pollicis in Situ, Fig. 1. 4 

Rais'd from its Origine, Fig 11. 

3 Thar part of the Abduttor Pollicis; that ariſes from the Os a Majus. 
13 Fig. n. V. Tab. 66. | 

188 The Ahductor Minimi Digiti in Situ, Fig. 1. 

Left at its Termination, Fig. u. 

187 Fig. u. The Carnea Maſſa in Planta Pedis, which I take to be the true 
Original of the Lumbricales. 

101010 The Muſculi Lumbricales, commonly ſo called. 

4 The Tendon of the Flexor Pollicis Pedis Longus, lying under the Tendon 
of the Perforans. 

186 The Tendon of the Perforans, to which the Carnea Maſſa, or A 
Lumbricales adhere, ſoon after it crofles the Flexor Pollicis Longus. 


185 The 


- 
* 
* 


TAB. LX 


414 


MPT packt Seas: 


e 
AVI 
MI 

Il | I! 11 1 


<q - 
—— TX. 
— 


. . 
. . — 
. 
$—_— 
— — 


4 


1 


ExPLANATION of the TasLs. 193 


185 The Perforatus raiſed from its Origine at the Os Calcit, and turned down. 
In this Subject there were but three Tendons from this Muſcle, to three of the Toes 
only; but in others we commonly find four, inſerted in to the ſecond Internodes 
of each leſſer Toe. 

14 Fig. u. The Tendon of the Gaſterocnemii, &c. 

190 Flexor Primi Internodii Minimi Digiti Proprius in Situ. 

5 The external Interoſſeus, improperly fo call'd, of the little Toe. 
1 Fig. 1. The Tendon of the Addufor Pollicis. 

11 Fig. n. The Adduftor Pollicis in Situ, 
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EXPLANATION: of the TABLES. 
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AA The Os Calcis. 

BB The Malleolus Internus. 

CC A Prominence in the Os Cubiforme, cover'd wirh a Cartilage, that is re- 
ceiv'd by a ſmall moving Cartilage, placed in the Tendon of the Peroneus Longus. 
* 174. 

D A Furrow or Chanel, in the Os Calcis, in which paſſes the Tendon of the 
Flexor Pollicis Longus. 

E Another Chanel, party on the Os Calcis, and partly on the Aſtragalus, for 
the Tendon of the Flexor Digitorum Perforans. 

PF Fig. n. The Os Meratarſi of the great Toe. 

G id. Its ſmooth cartilaginous Appendices, on which the O Seſamoidea, 
h, h, placed in the Tendon of the Flexor Pollicis Brevis, move. 

H J4id. The Surface of the Os Cuneiſorme Majus, to which the Os Meratrarſi 
of the great Toe is articulated. | 

1111 Tbid. The four Offa Metatarſi of the little Toes, 

176, Ibid. Part of the Tibialis Poſticus, next its Inſertion into the Os Cuneiſorme 
Majus. | 

174 bid. The Tendon of the Peronæus Primus, left at its Termination on 
the Os Metatarſi of the great Toe, F. 

180 Did. The Flexor Pollicis Brevis. 

181 Bid. The Adduftor Hollicis. 
191 The Iineroſſei. | 

10 10 10 Fig. 1. The Adduttor Pollicis. 

8 Fig. 1. The Tendon of the Tibialis Anticus, at its Termination. 

2 bid. The Os Cuneiſorme Majus. 

9 id. A riſing of the Os Calcis, next the Aftragalus. 

5, 6 bid. The internal Surface of the Lumbricales, and that part of them call'd 
Carnea Maſſa, united with the Tendons of the Perforans in the Planta Pedis. 

179 id. The Hlexor Pollicis Longus. 

+ Its tendinous Slip to the Perforans. 

186 The Perforans. 

8 F. u. The Tendon of the Peronæus Secundus. 
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